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HERIOT-WATT COLLEGE, 
EDINBURGH 


RER IN MECHANICAL ENGINEERING 








» Governors Invite Appli- 
CATIONS from British subjects for a 
[{RESHIP in MECHANICAL ENGINEER- 

Laboratory and bg coy 4 Experience 
ial. Salary scale, £300-£15-£500. Candi- 
will be placed on scale according to quali- 


ns and —. 
be made, on forms to be 
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ned, with full anne aoe the College, 
eer 


ter than 7th 
CAMERON SMAIL, 
$7 Principal. 










SITUATIONS OPEN 





PIES OF TESTIMONIALS, Not ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 





ADVERTISERS UNDER BOX NUMBERS 
IN SITUATIONS OPEN SECTION. 

tthe benefit of applicants, the Proprietors 
prepared to insert brief notices that vacancies 
filled, upon receipt of notifications from the 
etisers. These notices (limited to one line) 
be free of charge, and co-operation is 
d for. 





IMPORTANT 
rtisers in Situations Open Column 
mld make themselves acquainted with 
terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 
STRICTION ON ENGAGEMENT ORDER 















HIEF PLANNING ENGINEER REQUIRED 
for Aircraft Works. State experience and 
y required.—Address, 9143, The wed 
t. 43 A 





















DITOR WANTED. Only “ All-round ”’ 
| Engineers should apply. Journalistic ex- 
hence in the Machinery, Tools, Engineering, 
i Electrical Trade essential. Send curriculum 
and fullest particulars, stating qualifica- 
is and salary required, &c.—Address, 9118, The 
sineer Office. 9118 A 



















ORGE MANAGER REQUIRED for Firm of 
Engineers and Forgemasters in nchester 
ict ; must have had practical experience in 
ner-made Forgings, go F id 
b) Stampings.—Address, stating age, qualifi- 
cs, and salary soquired, *o115, The =— eer 


















ABOUR MANAGER REQUIRED b 
Aero-engine Factory in South-West. Appl 
ts with grind experience & similar 
city and accusto! - a... nepotiading “with 
de unions shoul apply, sta 

ionality, full nls ot qualifications Po 
ty expected.—Address, 9141, The Lo are 
ice. A 




























fANAGER ee —A_ Well-established 
MANUFACTURING COMPANY in North- 
ton REQUIRES the SERVICES of a 
‘TLEMAN who has had extensive experience 
the Development and Use of Press Tools, in 
dition eS sound all- round engineering know- 

e company is wholly fe a at on work 
tational importance ; post-war prospects are 
. Please reply, stating, in confidence; age, 
‘details of experience, and where gained, and 
uy y expected. —Address, 9142, The ne gal 































(P. C. DEWHIRST) THE ENGINEER, 25 - 12 - 42 


Hydro-Electric Development in 
Scotland (P. 515) 

THE ENGINEER, 25.- 12 - 42 

The First Gas Turbine Locomotive (?. 524) 

(A. MEYER) - THE ENGINEER, 25 - 12 - 42 


Institution of Mechanical Engineers @. 521) 
THE ENGINEER, 25 - 12 - 42 


Newton and the Engineer . 520) 
THE ENGINEER, 25 - 12 - 42 





“Pulsator” Fatigue Testing Machine e. 517) 
THE ENGINEER, 25 - 12 - 42 
Carbonisation of Locomotive 
Piston Valves ce. 522) 
(J. F. S. MacDONALD) THE ENGINEER, 25 - 12 - 42 























8ft.), Slotters, Drills, Shapers, Planers 


te. TRINGERS, Lid., Wincobank, Sheffield. 
8084 Mw 





RESS WORK WANTED, d 
Receiver —_ levator “Buckets. &c.— 
J. d SON, -» Victoria, Work Works, 





OOLMAKING FIRM REQUIRES ADDI- 
TIONAL ORDERS, JIGS, FIXTURES and 
AUGES. deliveries ‘offered.—Address, 
P5558, The Engineer Office. P5553 Mw 





JE TOLD YOU. 

In those first “days of war we began our 
Campaign of warning our friends to see to 
chimney needs. We said prices would rocket 
beyond belief.... Were we wrong? And 
those who followed our advice . . . Didn’t you 
gave money ? a the problem takes a 


grimmer_ twist. ut 
MATERIA AND L. 
delay, but plan ahead. are difficult now. 
but in a year’s time seaaianen to-day will seem a 
pienic. If you can’t lay out the money NOW, 
talk to us about it. Maybe we can help.- 
ESERIN (STEEPLEJACKS), Ltd., 7, Great 
Castle Street, W.1 (LANgham 2914). 9132 Mw 


OFFERED 


== HAVING MACHINING one 

AVAILABLE are INVITED SEND 

DETAILS.—Address, 9048, The eae Office. 
9048 mo 











MISCELLANEOUS 





OUND VOLUMES or COPIES of “ THE 
ENGINEER,” January to June, 1932, and 
January to June, 1937, WANTED.—Add ress, 
F. M. P. (or telephone Central 6565), The Engi- 
neer Office. 8873 1 





BABCOCK VALVE VALUE 








INDEX TO ADVERTISEMENTS, PAGE 55 








SITUATIONS OPEN SITUATIONS WANTED 


IVIL and MECHANICAL ENGINEER, FREE 
/ January ist, 1943; over military age, 
experienced organiser, colonial and home know- 
ledge and experience, French language, literary 
ability, staff organisation, knowledge account- 
ancy. Salary £850; Bristol area preferred.— 
oe P5552, The Engineer Office. P5552 B 








IECHNICAL WRITER, Well Educated, 
sound knowledge and practical general 
experience in Mechanical Engineering ; 
preferably also experience in Motor and 
Aircraft Engineering, capable of Writing 
Technical —— i 4 pocorn to Engi- 
neers and Design portant dev “ep 
ments applicable "to whale | field of Engi- 
neering. Ample opportunity will be given 
for assimilation of the necessary specialised 
. Work also embraces investiga- 

tion veal study of new applications. 


Position—very important in connection 
with the war effort—will also be permanent 
peacet: Applications will be 
treated in strictest confidence. 


Address, 9116, The Engineer Office. 
9116 a 





IVIL ENGINEER, M. Inst. C.E., DESIRES 

WARTIME ENGAGEMENT. Highest 

qualifications in general civil engineering.— 
Address, P5532, The Engineer Office. P5532 B 


| pee (43) Free Jan. Wide Experience 
works planning, construction and mainten- 

ance. London area. Salary £650 p.a.—Address, 

P5540, The Engineer Office. P5540 B 


F the Man You Are Seeking is Not Amongst 
those Advertising in this Column, a Small 
Announcement in ‘ Situations Open ”’ 
Column will Quickly and Economically Produce 
the Right Selection of Applicants, at the same 
time Eliminating Waste of Effort, Waste of 
Time, and Waste of "a The charge is 
Four Lines “or under, Additional py 
1s. 6d. Box Numbers, 1s. extra, which includes 
despatch of all replies. 











ELL-KNOWN CONTRACTORS in the Gas, 
Coke Oven, and Chemical Industries are 
considering the APPO INT of a combined 
ASSISTANT MANAGER and TECHNICAL 
ee ee in London and the South, 
ead later to the post of MANAGER of the 








a and Southern Area Branch and its M S°: A.MLI. Mech. E., A.M.I.E.E., age 34, 

activities. ith extensive engineering and con- 

Applicants should give full particulars of | tracting experience at home and abroad, covering 

training, qualifications, and experience, with | sales, design, estimating, and construction of 

copies of recent testimonials, and should state | heavy industries, at present in charge of engi- 

age and — — or single. nee! dept. for large iron and steel group 
1 be fixed according to the | operat: b - furnaces, Si fu 


general ro fe of the applicant, and the 
Rg meee would be subject to the sanction of 
e ye agg of Lal 


lemens rnaces, 

rolling mills, quarries and ore mines, is PRE- 
to ACCEPT permanent progressive 

POST as Chief Engineer or Works Manager. 
a £1750.—Address, ~— The 


Engineer Office 5531 B 


jbour and National Service. 
9139, The Engineer Office, not later 
than Monday, lith Jenusry. | 1943. 9139 a 











EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 ibn a PLACES 
OF PASSES in. ALL 


a3 

EE. AE RAGS. "A-M.I. Chem. £., 

G., Examinations have been oad 

by T. t G.B. Students. 

Especially in view of Air Raid and Working 
Conditions, study at home with the T.I.G.B. in 
order to achieve the best progress and results. 
Write to-day for ‘‘ The Engineer’s Guide to 
Success—FREE—containing the world’s choice 
of Engineering Courses—over 200—covering all 
branches and recognised qualifications. Mention 
bean Oe vos of qualifications that interests you. 

tees training until successful. 


= Lan er INSTITUTE OF GREAT BRITAIN 
76, TEMPLE Bar House, Lonpon, E.C.4. 








For continuation of Small Advertise- 
ments see page 2. 





AUCTIONEERS & VALUERS, Page 56 
FOR SALE, Pages 2 and 56 
MACHINERY, &c., WANTED, Page 2 
FOR HIRE, Page 2 
For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 





THE ENGINEER 


Dec. 25, 19 








The Engineer 


Annual Subscription Rates 


(including postal charges) 
BRITISH ISLES 3 5 0 
CANADA Or 
"reste Se ie 

(except Canada) 





ADVERTISEMENTS 


The Charges for Classified Advertisements are 1/6 
per line up to one inch—minimum charge, 6/-; 
those occupying one inch or more at the rate of 18/- 
per inch. Box numbers, 1/- extra, except in the 
case of advertisements under ‘‘ Situations Wanted.’ 
Orders MUST be accompanied by a remittance. 
The rates for Displayed Advertisements will be 
forwarded on application. Classified Advertisements 
cannot be inserted unless delivered before TWO 

o’clock on Wednesday afternoon. 


Letters relating to the Advertisement and the Publish- 
ing Departments of the Paper are to be addressed to 
the Publisher ; all other letters are to be addressed 
to the Editor of THE ENGINEER. 


Postal Address, 
28, Essex Street, Strand, London, W.C.2. 

Teleg. Address, 
‘Engineer Newspaper, Estrand, London.”’ 

Tel., Central 6565 (10 lines). 





MACHINERY, &c., WANTED 





SS. ONE PETROL or Alternatively 
DIESEL ENGINE DRIVEN’ ALTER- 
NATOR SET, output 60 kW, 400 volts, three- 
phase, 50 cycles. Full specification of equipment 
put forward, including weight, should be given 
with tender.—Address, 9136, The Engineer Office. 

9136 F 





\ TANTED, POWER-DRIVEN HACKSAW, 
suitable for operation off 400-volt, three- 
phase, 50 cycles A.C. supply, capable of cutting 
round Mild Steel Bars, 8in., 10in. or 14in. dia. 
Full particulars.—Address, 9131, The Engineer 
Office. 9131 F 





we. AIR RECEIVER, Approximately 
25ft. to 30ft. long and 6ft. to 8ft. dia- 
meter, working pressure 50 Ib. per square inch.— 
Box A.B. 90, c/o — Squire and Co., 4/5, 
Norfolk Street, W.C 9096 F 





LFRED HERBERT, Ltd., Coventry, PAY 
PRICES FOR ‘SECOND - HAND 

MACHINE TOOLS in good condition by first- 
class makers. 

Write, wire, or ’phone, and our representative 
will call. 

*Phone: 88781 (12 lines), Coventry; Tele- 
grams : ‘* Lathe, Coventry.”’ 1002 F 





LL CLASSES of MACHINE TOOLS WANTED. 
f Cash paid.—NORMAN POTTS, 105, Alcester 
Road South, Birmingham, 14. 9099 F 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 
F. J. EDWARDS, LTD. 
359, EUSTON one” LONDON, 


Telephone No.: EUSton 4681 
Telegrams : ‘ Bescotools, Norwest, London.” 





LECTRIC MOTORS WANTED of Any Size 
but preferably Standard A.C. or would con- 
sider 220 volts D.C. Firms having redundant 
electrical equipment of any description should 
communicate.—Address, 9133, The Engineer 
ffice. 9133 F 


A) eee! WANTED. — HYDRAULIC 
PUMP, three-throw, 2 to 3-ton pressure, 
complete with motor and starter. Full par- 
ticulars and price.—BURLEY, 109, Speedwell 
Road, Hay Mills, Birmingham. 9135 F 








\ ILD STEEL SLABS WANTED URGENTLY. 
i Any size ltin. to 3in. thick. ‘‘ M ”’ form 
supplied.—C.S., Ltd., Staffa Works, Staffa Road, 
Leyton, E.10. 9138 F 





FOR HIRE 


LANT FOR HIRE.—PUMPS: RUSTON 
DIESEL, 8in., 30ft. lift, cap. 40,000 galls. 
oy hour ; ‘aac onieenary Petrol-driven, 3in., cap. 





000 g.p.b. 
SYKES, Petrol-driven, 2in., cap. 3000 g.p.h. 
Also HAND DIAPHRAGM, 3in. pumps. 

40ft. PILING FRAME, on lines and castor 
wheels, with Steam Engine and Boiler complete. 

Also PILING HAMMER, No. 6 McKiernan- 
Terry Extraction Gear, and 30ft. flexible hose. 

Also KRUPP STEEL PILING in 8&ft.-l0ft. 
lengths, approx. 10 tons in stock. 

Also CONCRETE MIXER, Rex 7/5. 

C.S., Ltd., Staffa Road, Leyton, E.10. 
9134 K 








MECHANS 
LIMITED 


Scotstoun Ironworks, Glasgow. 


LONDON OFFICE: 
10, PRINCES STREET, WESTMINSTER, S.W.1. 








Head Gears. Steel Tanks, All Sizes and Types. 
Bunkers. Steel Pipes, Riveted and Electrically Welded. 
Steel Chimneys. Chemical and Gas Works Plant. 


Riveted Welded and Pressed Steel Plate Work. 
Special Machines to Clients Requirements. i? 








FOR SALE 


VAILABLE FROM STOCK OR z 
DELIVERY. 

DIAL INDIC ATORS, dial dia. 2tin. 

NS and 0-020in., graduations 0-004) 


SUPER ELECTRIC ENGRAVING py 
198s. 6d. 


£4 

TOOL ge a made from ste 

S4tin. by oe by 15tin., at £3 35, 
H.S.S. MI LLING CUTTERS, side ang 

standard sizes from 2in. to Gin. (also 7 


8in.). 
E. FUCHS, 
123, Hamilton Road, London, my "| 
*Phone, SPEedwell 7248, 


THO* W. WARD | 


Shin. dia. Traversing Head Dickinson y 
BORER, all-geared single pulley drive 
table, 28in. sq.; main table, 46in, by 
having 34in. longitudinal ore a 
driving pulley er at 310 

Rochester HORIZ BORING, MILLiNe 
DRILLING M/C; 2kin. dia. spindle: 
No. 5. M.T.; main ae 22in. by 42in 
table, 24in. sq.; arranged for iteet 


drive with 5 H.P., 400-v., 3-ph., 


1435 r.p.m. 

BORING, FACING, and DRILLING yy 
dia. spindle ; travel of column on be 
arranged for motor drive through nj 
gearing with 19 H.P., 440-v. Dc 
320/100 r.p.m., with starter. 

Write for ‘‘ Albion ” Catalogue 

’Grams, Forward, She field. 

Phone, 26311 ( 
ALBION W' ORKS. SHEFFIE ELD. 





at 








For continuation of Small Adve 
ments see page 56, 
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MARSHALL, FLEMING ar C9 LTD MOTHERWELL 


Wertical Milling Mach; 
all geared, hardened and ground throughox 
and roller bearings, swivelling head, 30’x8"} 

HENRY MILNES LIMITED, Machine Too! 

Ingleby Street, BRADFORD 


COUPLINGS & DETUN 


FOR ALL PURPOSES 
THE WELLMAN BIBBY CO, 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, 8W 
Telephone: Victoria 7752. 








MAKES A METAL #o METAL J 
THOMAS & BISHOP LT! 


39 ARTHUR ROD-~-LONODON-SW 








GIBBONS BROS., Ltd., DUDLEY 


Teleg.: Gibbons, Lower Gornal. 
Tel.: 3141 Dudley. 


ELE ECTROMAGNETS LL 


LIFTING ‘MAGNETS 





Contractors to ADMIRALTY and WAR OFFICE CLUTCHES, CHUCKS & 
PATENTEES & BUILDERS OF MAGNETIC SEPARATORS 
Regenerative Muffles & Furnaces foro 











FOR ALL ENGINEERING WORK. iN, 





@, HIGH STREET, ERDINGTO 
BIRMINGHAM, ENGLAND. 












PURE WATER 
Piteeson 


ENGINEERING CO. LTD. 
83 KINGSWAY - LONDON: W:C2 








(Ema ~~ Oe ome “ ie oe Lea an 


COAL HANDLING P 




















Bi geek enquiries to MAKERS OF MECHANICAL HANDLING EQUIPMENT 
SPENCER (MELKSHAM)LTD MELKSHAM WILTS FOR MORE THAN 60 YEARS 
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A Seven-Day Journal 


A National Farm Survey 


Av a conference held at the Ministry of Agri- 
culture, last week, some particulars were given 
of the National Farm Survey, which has been 
initiated by the Minister of Agriculture, Mr. 
R. S. Hudson. The survey was started in 1941 
and the field work is now nearing completion. 
The farm record obtained will give information 
about conditions of tenure and occupation, the 
state of the farm and its fertility, its equipment, 
including machinery, supplies of water and elec- 
tricity, the management of the farm and its 
wartime ploughing-up record. In addition, a 
plan of each farm is to be made showing its 
boundaries and fields. The survey covers all 
farms over 5 acres in area. Among other 
information asked for are particulars of the 
motive power used on the farm and the number 
of water wheels or turbines in use, and those 
which may not be in present use, but can be 
easily repaired. Particulars of steam, gas, and 
oil engines are to be given, as well as types of 
electric motors in use, and the supplies of water 
and electricity. Other information included in 
the survey includes that relating to tractors of 
the wheel or track-laying type which are used 
either for field or for stationary work. This 
work has been carried out to a large extent by 
members of the County War Agricultural Com- 
mittees, and a great debt is owed to farmer 
surveyors for the work they have done in con- 
nection with the survey. The object of the 
survey is to help the work of the County Com- 
mittees, and to assist post-war agricultural 
planning. The mapping which has already 
been carried out has confirmed that the land 
of this country devoted to agriculture is 
excessively fragmented into pieces, which often 
do not form efficient management units. This 
will form one of the subjects of post-war land 
planning. In general the information which 
has been provided by the survey will, it is felt, 
give material for a large number of statistical 
inferences, which will be of value for post-war 
policy and administration. The general direc- 
tion of the survey is in the hands of a Farm 
Survey Supervisory Committee. 


The Retirement of Sir Frederick Cook 


WE understand from the Ministry of War 
Transport that Sir Frederick Cook, C.B., 
M. Inst. C.E., Chief Engineer (Highways) in the 
Ministry, has intimated his desire to retire from 
his duties at the end of the year. It is further 
announced that Mr. A. J. Lyddon, who now 
holds the position of Deputy Chief Engineer, 
will succeed Sjr Frederick. The services of Sir 
Frederick Cook will, it is stated, continue to 
be available to the Ministry of War Transport 
for certain special inquiries, and as an adviser 
on highway planning. Major H. E. Aldington, 
who is now Divisional Road Engineer in the 
London area, has been chosen to succeed 
Mr. Lyddon as Deputy Chief Engineer. 


The Future of Civil Aviation 


REPLYING to a question on the future of civil 
aviation, in the House of Commons, on Thurs- 
day, December 17th, Captain Balfour, the 
Under-Secretary for Air, said that Parliament 
had decided to give independence of control to 
the British Overseas Airways Corporation, and 
to allow it to be managed on commercial lines, 
and that involved the right of internal adminis- 
tration and control, including the engagement 
and dispensation of staff. The security of the 
Government and the House of Commons were 
the powers of the Secretary of State to remove 
the board or individual members of it, but 
unless the Secretary of State considered he 
had grounds in the public interest for taking 
any such drastic step, he would leave the 
management of the Corporation alone to carry 
on its own affairs. There was universal accept- 
ance of the importance of air transport for our 
national future, and the Government recog- 
nised that fully. The fact that £5,000,000 had 





been given in 1942 showed that some sub- 
stantial crumbs had gone to air transport. 
There were, he said, a number of Sunderland 
flying boats going to the British Overseas Air- 
ways Corporation, which would be put into 
operation under suitable conditions. It was 
now only for the first time since the huge 
struggle in the air started that they had been 
able to lift their eyes from the immediate 
requirements of combat aircraft to supply some 
part of the needs of our war effort in terms of 
British transport aircraft. One of our bombers 
had been converted into a transport aeroplane. 
It was virtually a new design, and as soon as the 
machine had completed its trials it would be put 
into production, and deliveries in considerable 
numbers would take place during next year. 
Nevertheless, in spite of this effort on our part, 
we must face the fact that with the combined 
resources of the United States and ourselves in 
the common pool for the common good of the 
common cause, we should have to continue to 
look to the United States for the bulk of our 
transport demands for the next two or three 
years of war. Designers in the aircraft industry 
were now being used to the full, and the re- 
sponsibility of saying we could switch over 
design to the civil department was a matter for 
the Minister of Aircraft Production. At the 
moment our design capacity was fully occupied 
with combat types. As to the post-war position, 
the policy of the Government was to go forward 
whenever possible, and it was agreed that it 
must be done in a big way. It was one of the 
major tasks of national reconstruction, and must 
be approached with determination. The Govern- 
ment would learn lessons from the past and 
would not be prejudiced by what had gone 
before in its willingness to introduce new 
methods to deal with new problems. 


Education at Henley’s 


On Saturday, December 19th, a conver- 
sazione was held at the Gravesend Technical 
Institute to present awards to successful even- 
ing class students of Henley’s Telegraph Works 
Company, Ltd. A talk was given by Sir 
Montague Hughman, the chairman of the 
company, and Dr. P. Dunsheath gave a lantern 
talk on ‘‘ Who was Henley ?” and dealt with 
some aspects of the firm’s early work. Scientific 
demonstrations followed. It was announced 
that selected boys entering the employment of 
the company are entitled, subject to certain 
conditions, to privileges enabling them to con- 
tinue their education so as to fit themselves 
for life, and to ensure as far as possible that they 
secure within the company outlets appropriate 
to their individual tastes and abilities. The 
tradition of Henley’s is to retain life-long asso- 
ciation with its permanent employees, and it is 
the policy of the board to release selected boys 
one day a week for attendance at day classes. 
For this day the boy receives pay as though he 
were at work, and the company pays the school 
fees. The boy on his part is expected to comply 
with certain conditions, including attendance 
at evening classes on at least one evening. The 
basis of the day curriculum is vocational— 
technical drawing, general science, and mathe- 
matics. In addition, every boy takes a course 
in English, and, where facilities exist, physical 
training. This set of subjects is compulsory, 
but for the evening part of the course, a good 
deal of latitude is permitted to meet the taste 
of the individual boy. Cultural subjects and 
hobbies are encouraged, and the boys themselves 
have selected a wide range, including languages, 
carpentry, book-keeping, and lithography. Boys 
aspiring to higher technical posts in the com- 
pany aim at a prolonged course, such as the 
National Certificate in Electrical or Mechanical 
Engineering, and in these cases one evening at 
least is required for the serious subjects, in 
addition to the daytime. One very gratifying 
aspect of the boys’ attitude is that many are 
attending more than the prescribed single even- 
ing a week, several going as far as three. In 
the course of his address, Sir Montague paid 


a warm tribute to the excellent work which had 
been done by Dr. P. Dunsheath in connection 
with the scheme, and also to Mr. Banner at the 
Day Continuation School, Woolwich, and Mr. 
Guy at the Gravesend Technical Institute. He 
expressed the hope that something like a 
Henley’s Students’ Association might be 
worked out. 


New Labour for Coal Mines 


Ir is announced by the Ministry of Fuel and 
Power that at least 15,000 young men will be 
wanted by March of next year in order to 
reinforce the existing body of miners. It was 
recently decided that certain men, between the 
ages of eighteen and twenty-five at the time of 
registration, may, on becoming available for 
general service in the Forces, choose under- 
ground mining as an alternative to military 
service. Several hundred volunteers for the 
mines have already started work and the 
applications of many hundreds of others are 
being sifted. Arrangements have been made 
for training and the first volunteers to enter the 
pits know that everyone entering the industry 
in this way is assured of a kindly welcome from 
the skilled miners who have hitherto carried on 
the struggle for more coal without help from 
outside. Before going underground, every 
volunteer is given at least six weeks on the 
surface under competent supervision. During 
this period he may make visits underground and 
also attend a course on safety in mines. When 
the time comes for him to work underground 
he does so for at least a month under the close 
personal supervision of a skilled miner until he 
is thoroughly acclimatised. Finally, before 
going to the actual coal face, the volunteer must 
have been working underground for at least 
four months. The fact that young men are 
given the opportunity of choosing mining shows 
the importance attached to the service that the 
miners are rendering to the nation. Those who 
volunteer for this urgent and arduous task will 
be engaged in work as vital as any in connection 
with the war effort. 


Research in the Coal Industry 


IN his Presidential Address to the British Coal 
Utilisation Research Association, delivered in 
London on Thursday, December 17th, Sir 
Evan Williams announced a million pounds’ 
scheme for research to develop the uses of coal. 
It represents the biggest co-operative research 
project ever undertaken by industry in any 
country for the development of a national asset. 
It is proposed to extend this research over a 
period of five years, with an outlay of £200,000 
annually. Of this sum, the Department of 
Scientific and Industrial Research will con- 
tribute £50,000 each year, and the Mining Asso- 
ciation £80,000, whilst the balance of £70,000 
will be provided by the associations of makers 
of plant and equipment for using coal. Sir 
Evan said that in 1913, when our coal pro- 
duction stood at its peak figure of 287 million 
tons, only 15 per cent. of the available energy 
was turned to useful account. By 1938, this 
percentage had been doubled. If the present 
average efficiency could be increased another 
15 per cent., he estimated that it would be 
worth something like £60,000,000 a year to 
the country. The scope for research into the 
use of coal, both as a source of energy and as a 
chemical raw material, was almost unlimited. 
Whilst considering improvements in the 
methods of using coal for light and power, the 
research will also keep in view the production 
of liquid fuels and new materials of industrial 
value. Domestic heating will be studied in 
close co-operation with the post-war Directorate 
of the Ministry of Planning. The scheme will 
make the British Coal Utilisation Research 
Association the largest industrial research 
association in the country, and is expected to 
lead to new processes based on coal which will 
create employment and considerably strengthen 





our export trade. 








512 


THE ENGINEER 





Dec. 25, 1942 








Links in the History of the Locomotive 


By P. C. DEWHURST 


Dr. Cuurcn’s TANK ENGINE 


EFERENCES in the technical Press 
within the last two or three years 
regarding the above interesting—and unusual 
—locomotive suggest that some authentic 
information regarding it should be put on 
record, particularly as the circumstances of 
the explosion of its boiler at Bromsgrove, in 
November, 1840, are frequently confused 
with another explosion near that place, and, 
above all, that the career and even the original 
form of this locomotive has been described 
incorrectly during some ninety years. It 
has therefore appeared worth while giving 
the true story—built up from such reliable 
information as is now known by the author 
to exist—in a further essay in the series 
“ Links in the History of the Locomotive.” 
Clearing away the confusion as to the 
explosion, it should be said that the explosion 
of November, 1840, of Dr. Church’s engine is 


period are either without references to 
Church’s locomotive or merely propagate 
portions of Clark’s description. The only 
contemporary published account which the 
author has been able to trace is that given 
by Lecount in his “‘ Treatise on Railways,” 
1839, and he is the only one who deals with 
the locomotive in its original condition. 
Fortunately for engineering history, how- 
ever, at the time of the inquiry into the 
Bromsgrove explosion a technical report 
was drawn up by Mr. R. Prosser, C.E., and 
his remarks not only accord with Lecount, 
but he gives a diagram—apparently more or 
less to scale—of the actual boiler. 

It is convenient first to deal with those 
published sources which in effect describe 
the reconstructed engine. These are :— 


Johnson (1852-53), in ‘Cyclopedia of 
Machinery,” describes the engine entirely 


on the lines of its reconstructed form; in 
fact, the wording has such a family likeness 











writing his account of “Eclipse” during 
1850, yet he appears not to have known of the 
boiler explosion of 1840 nor of the fact that 
the engine originally had an entirely different 
—and remarkable—boiler ; an example of 
the “easy” manner in which accounts of 
locomotive development were sometimes put 
together in those days—Clark’s drawing was 
one of only a dozen or so outside view line 
drawing figures in the text of “ Railway 
Machinery ” and one of the others is entirely 
incorrect also. 

Colburn (1871), in the short description in 
“Locomotive Engineering,” is obviously 
following Clark plus a letter of 1861 (referred 
to further on) to THE ENGINEER; and no 
reference need be made to it except to men- 
tion that Colburn derives the use of the guide 
wheel crossheads from Maudslay’s “ Table 
engine”’ of Kittoe, and that he “kills” 
Dr. Church in the 1840 explosion. Regarding 
the boiler, he says: ‘‘ Dr. Church, in 1837, 
provided two domes for his engine, the 
* Eclipse,’ and he appears to have taken off 
his steam in part from each dome,” but 
even this remark may also apply to the 
second boiler. 

Jahn (1924), even so late, and also following 
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Fic. 1—CLARK, 1855 
that of which the memory of the victims is per- 
petuated by the two well-known tombstones 
in Bromsgrove Churchyard, which, although 
carrying most excellent representations of 
Norris pattern locomotives, do not refer to a 
Norris engine explosion, but to the Birming- 
ham and Gloucester Railway employees 
killed by that of Dr. Church’s engine. A 
subsequent partial explosion of a Norris 
locomotive boiler in 1841 led in after years to 
confusion of the two events ; even so recently 
as 1912 this confusion was repeated, but the 
error will now be definitely set right. 
Regarding the original form of the loco- 
motive, it is remarkable that right through 
from Johnson’s “ Cyclopedia of Machinery ”’ 
(1852-53) to the present time all accounts 
have described the engine as it had been 
reconstructed with a boiler entirely different 
from the original one ; and all these accounts, 
even the short description in “Johnson,” 
can be attributed to the same source as that 
utilised by Clark in his “‘ Railway Machinery” 
of 1855, where he dealt with the engine 
entirely upon the basis of its reconstructed 
form. References—and comments —are 
made further on to those other engineering 
writers who also dealt with the matter, it 
being noted here that no mention of Church’s 
engine appears in ‘ Pambour,” 1840 ; “ Tred- 
gold,” 1850; “ Dempsey,” 1857, or, as far 
as the author knows, in the various editions 
of Bourne or Lardner, whilst the less historic- 
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to the description by Clark that, to the 
present author at any rate, it looks like a 
contribution from Clark. The only useful 
reference to the engine part is the statement 
that the driving wheels were “‘ on a straight 
axle.” 

D. K. Clark (1855), in “ Railway Ma- 
chinery,”’ gives a long description with many 
details and dimensions, but the whole is 
based upon the reconstructed engine. He 
commences with the remarks “ a locomotive 
on four wheels—the ‘ Eclipse,’ combining, 
within itself, all the functions of engine and 
tender. With a boiler of the usual arrange- 
ment it was placed upon four wheels, arranged 
like those of the old ‘ Rocket ’—the driving 
wheels in front of the others...” He illus- 
trates the engine, here given as Fig. 1, and 
his detailed description—unnecessary to be 
given here—is in accord with the drawing ; 
the only references in the description evi- 
dently applicable to the unchanged portion 
of the locomotive being that the cylinders 
were outside and lay horizontally under the 
footplate and that they were fitted with 
piston valves worked by a very light excentric 
motion. Clark dealt at length with the undue 
leading overhang (produced, as we now know, 
by the locomotive type boiler being substi- 
tuted for the original one) and mentioned 
various extenuating circumstances or counter- 
vailing advantages, but there is no point in 
considering same. 





ally authoritative works of the 1880-1910 
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FiG. 2—RECONSTRUCTION 1942 


Clark, enters into extensive considerations 
as to suggested advantages and disadvan- 
tages, but all based on the reconstructed 
engine and consequently not applicable 
either to the credit or otherwise of Dr. 
Church; he mentions the large domed 
pattern fire-box as specially meritorieus— 
as if it was the original feature. In the view 
of the present author it is quite possible— 
even probable—that the replace boiler was 
not even designed by Church. 

Ahrons (1925), in his “ British Steam 
Railway Locomotive,” makes little reference 
to Church’s engine, except to refer to Clark, 
and mentions the driving wheels being in 
front, and so having no inkling of the original 
form of the engine. Thus, even in 1925, the 
judgment upon this engine was erroneously 
based upon its reconstructed form. 

Ahrons also says that—excepting Ericson’s 
trial engine [should be engine, as the two 
later ones had tenders]—tank engines first 
appeared about 1837, and that the two tank 
engines built by Forrester for the Dublin and 
Kingstown Railway were probably con- 
temporaneous with Church’s engine. Further, 
in describing Allan’s pattern of framing, he 
considered it a derivative from Forrester’s 
practice, saying “ As in Forrester’s engines, 
the cylinders were firmly secured between 
the inside and outside frames,” but this is a 
mistake, because Forrester’s pattern had the 
cylinders between a true outside frame 





From the context it is clear that Clark was 


(carrying the axle-boxes) and a subsidiary 
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“outer’’ outside frame. As far as the 
writer has been able to trace, Church’s 
engine is undoubtedly the forerunner of the 
“Crewe” pattern of framing. 

As boiler explosions per se have their 
interest and in this case the inquest evidence 
has considerable bearing upon the matter of 
the design of the boiler of the locomotive, 
the principal points—all from contemporary 
documents—may here be cited. The engine 
had been accepted by the B. and G. Railway 
for @ month’s trial in the manner customary 
at that period, viz., a somewhat superficial 
examination by a locomotive department 
representative of the railway, and having 
made a few short trips, it was being got 
ready for a journey upon the Lickey incline 
and was standing still at the time it exploded. 

Dr. Church, in describing the peculiarities 
in which the engine differed from other loco- 
motives, said these consisted principally in 
the construction of the fire-place and the 
position of the tubes, and tended, in his 
opinion, to give considerably increased 
security to the boiler. A Worcester paper 
of the time refers to the engine as “‘ once 
well known at the Vauxhall Station, Grand 
Junction Railway, as Dr. Church’s engine.” 
In the inquest verdict it is called “‘ Surprise.” 

Dr. Church, in his evidence at the inquest 
at Bromsgrove, said: “‘The engine was 
built under my directions about three years 
ago. The boiler is of different construction 
to other boilers, what would seem different 
in principle. The difference consists in the 
form of the fire-box and the position of the 
tube[s].... I gave drawings to the boiler- 
maker, Mr. J. Horton, of Brierley Hill... . 
The engine was sent when complete to the 
London and Birmingham Railway ; it was 
tried experimentally for several days upon 
the line. It became necessary to make 
alterations to it, and it was afterwards 
removed to the Grand Junction Station. It 
was first tried experimentally and subse- 
quently attached to a long train of wagons 
laden with coke, with which it ascended the 
inclined plane near Wolverhampton; and 
came to Birmingham ; it was afterwards, in 
consequence of breaking an axle, removed 
from the Grand Junction line. Some altera- 
tions were subsequently made in it, but not 
under my superintendence, and I believe it 
was sent to the station here. The engine is 
of the ordinary weight. I think the boiler 
may be worth, as old metal, £25 or £30; it 
is of no service as a locomotive engine. It is 
I think 33 ewt. The alterations, since made, 
would not affect the security of the boiler.” 

Mr. J. Horton stated he “ made the boiler 
in question for Mr. Goddard,” but to the 
design and instruction of Dr. Church. 

Mr. Wm. Creuze, the B. and G. Railway 
engineer of locomotives, during his evidence, 
was asked what value he would put upon 
the engine in its damaged state, and replied : 
‘“T should perhaps recommend about £700 
as I should have a new boiler to put in.” 
This seems prima facie to indicate damage so 
considerable as to necessitate a new boiler, 
but it might only be that Creuze’s knowledge 
of the boiler’s patently demonstrated defects 
of design made him consider a new—and 
different—-boiler necessary, apart from the 
extent of damage suffered. 

Evidence was also given that there was an 
accumulation of pieces of screws, plugs, and 
tools in the water space in the lower part of 
the boiler, apparently adjacent to the point 
of failure ; and although one witness said 
that at Birmingham the boiler pressure had 
been 60 1b. to 70 1b., another stated that at 
the time of the accident the safety valves 
were set at 451b., but no one thought to 
test them ! 


Finally, on behalf of the directors of the 
B. and G. Railway, explanation was given of 
the manner in which that company had 
become connected with the accident. They 
“ entered into an agreement for the purpose 
of purchasing the engine from Mr. Goddard, 
a@ merchant of Birmingham ; but, before it 
was allowed to come on, the line, they sent a 
competent person to examine whether it 
was safe, and likely to suit their purposes. . . . 
These precautions, coupled with the known 
fact that the engine had performed on the 
Grand Junction and London and Birming- 
ham railways. . 
‘The verdict of the coroner’s jury was: 
“We find that Thomas Scaife came to his 
death in consequence of the bursting of the 
boiler of a locomotive engine called ‘ The 
Surprise,’ the property of Samuel Aspinall 
Goddard, occasioned by the boiler being 
constructed of iron plates, which in evidence 
appears of an insufficient thickness ; and we 
attach a deodand of £60 upon the engine.” 
The two victims were Rutherford, a foreman, 
and Scaife, a driver, both of the locomotive 
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A. The point at which the boiler gave way. 

C. Chimney. 

H. The hopper (added by Dr. Church after the 
boiler was built by Horton). 


F-1: B-1. The fire-bars, in the position they first 
occupied. 
F-1: B-2. The fire] bars, when afterwards lowered 10in. 
Diameter of the external tube ea 37in. 


Diameter of the internal tube, which con- 


stitutes the furnace 34in. 
Number of vertical tubes eee alsa 217 
Diameter of vertical tubes ; Inside . Lyin. 
Outside ... l}in. 
Length of fire-bars ... at srecieg Canepa eas, 
Width of fire-grate ... 34in. 


FIG. 3—PROSSER 1840 

department of B. and G. Railway, and it is 
clear from the various inquest reports that 
Dr. Church came out rather badly, as after 
a general tendency to put the blame on the 
maker of the boiler at the first day’s hearing, 
the final proceedings left more doubt as to 
the adequacy of design than anything else. 

We now come to the report of Mr. Prosser, 
which lends capital aid, not only in respect 
to the actual explosion, but in supplying 
sufficient of the otherwise missing data to 
enable the original form of the engine to be 
arrived at ; somewhat copious extracts from 
his “‘remarks”’ are therefore given, whilst 
the sketch accompanying them is shown in 
Fig. 3. 

‘“Remarks on the Explosion of the 
‘Surprise.’ By Richard Prosser, Esq., C.E., 
Birmingham.—This engine, the boiler of 
which exploded, causing the death of two 
men, was placed on the London and Bir- 
mingham Railway in January, 1838, and 
worked on that line as a ballast engine. It 
was afterwards removed to the Grand Junc- 
tion line, on which it made several trips with 
luggage; its evaporating powers were bad, 
and the steam could not be kept up so as to 








run the engine at the usual railway speed. 


In March, 1838, it was advertised for sale. 
This engine, then called the ‘ Victoria,’ was 
left on the side of the railway at the Vauxhall 
station, on the Grand Junction line, where it 
lay exposed for many months to the weather. 
The internal or fire-tube being a reservoir for 
water, this exposure to the elements, no 
doubt, diminished the thickness of the iron 
plate by oxydisation or rusting away. 

“ Up to the time of the engine being taken 
from the Grand Junction Railway, it was 
efficient in evaporating power, and it was 
placed in the hands of Inshaw [J. Inshaw in 


ry the employ of Goddard] to be put into an 
efficient state. To increase its evaporating 


power, Inshaw lowered ‘the back end of the 
fire bars 10 inches, and by this he increased 
the quantity of steam beyond what the 
boiler could generate under similar circum- 
stances before the alteration.... The 
explosion of the ‘Surprise’ was no doubt 
owing to the action of an intense fire upon 
the plate which burst ; the heat first driving 
out the water from between the internal and 
external cylinders forming the boiler, the 
plate became weak by being overheated, and 
of necessity burst, the space for water being 
only 1} inches at this part. It will be 
remembered, that in July, 1838, the boiler 
of the ‘ Victoria,’ Hull steam ship, exploded, 
killing nine men. The boilers of the ‘ Vic- 
toria* and the ‘ Surprise ’ are alike in their 
general construction ; they were both com- 
posed of an internal and external tube, the 
space between the two tubes being filled with 
water, and the internal tube serving as the 
fire place, after the method first proposed by 
Trevithick. The boiler of the ‘ Victoria’ 
and the boiler of the ‘Surprise ’ both burst 
in the same part of the boiler, viz., at the 
part just behind the fire bridge.” 

Summing up, the actual failure took place 
in the base of the fire tube, as shown in 
Prosser’s sketch, and the plate which 
ruptured was found to be only jin. thick. 
Dr. Church, after first stating that all the 
plates of the fire tube should have been jin. 
thick, afterwards said that jin. was the 
thickness ordered ; the reduction from }in. 
to #,in. being attributed by some to corrosion 
occurring whilst the engine was derelict at 
Vauxhall Station. No doubt some corrosion 
had taken place, particularly at the point of 
rupture, where leakage from the vertical 
tubes would tend to accumulate, and if to 
this be added some obstruction (such as the 
“tools,” as also sand, suggested by some 
witnesses) in the water circulation at the 
spot, little surprise can be felt at the explo- 
sion occurring, without assuming that the 
safety valves were incorrectly functioning. 
The boiler clearly suffered from many 
undesirable constructional features, apart 
from the functional defects of restricted 
water spaces around the fire tube, in the large 
number and complexity of joints connecting 
the different circular sections of the outside 
shell, and, above all, in the formation and 
connections of the plates of the fire tube in 
the region of the bottom tube plate carrying 
the 217 small tubes; how the latter was 
done and what fabrication and working 
stresses were locked up in it the author would 
not like to guess. 

The constructional features of the original 
locomotive may now be dealt with. The 
sketch accompanying Prosser’s remarks—see 
Fig. 3 above—provides the definite clue to 
the original design as, assuming that the 
sketch is fairly to scale and working from the 
diameter of the fire tube given on the same 
document, it becomes possible with the help 
of Lecount’s description to “ fit’ the boiler 
to the engine of Clark’s drawing. 

Lecount (1839), who sometimes throws 
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light upon obscure points of early locomotive 
design—and, when he does, being generally 
accurate—is so significant in this case as to 
be worth quoting in full. He says: “‘In 
September, 1836, a patent was taken out by 
Messrs. Van Wart and Goddard for a loco- 
motive engine; invented by Dr. Church, 
who had long been labouring to effect steam 
transit on common roads. The railway loco- 
motive constructed by Dr. Church has a 
very handsome appearance. It carries its 
own fuel and water, and the engineman is 
placed in the front, not behind, as in the 
usual arrangement. The framework and 
external casing is of sheet iron, the water 
tank being low down, and outside the wheels. 
The furnace is nearly surrounded with water 
communicating with the boiler, and its flues 
terminate in a series of vertical tubes, whieh 
lead to a chimney, and which are also 
surrounded by the water in the boiler. The 
cylinders are horizontal, and placed in the 
fore part of the engine, and there are safety 
valves to each of the two steam chambers.”’ 

This, as will be seen further on, is evidently 
entirely accurate, as is to be expected in view 
of Lecount’s reputed Birmingham citizen- 
ship. Lecount also says, referring to loco- 
motive design in general, ‘ The crank axle 
may also be done away with, as Dr. Church 
has exemplified in his engine,’’ and, referring 
to the wheels of Church’s engine, “‘ The wheels 
are very similar to those of Hick’s, being 
formed with slender spokes of thin bar iron 

... their breadth atzight angles to the plane 
of the wheel, and are boxed in on each side 
by a circular plate or disc of sheet iron, con- 
fined in its situation partly by a series of 
tenons formed on the edge of the spokes 
passing through mortices in the discs . . .” 

Upon laying out the boiler according to 
Prosser’s sketch in combination with the 
rest of the engine, as illustrated by Clark, 
Fig. 2 results, and: the original assembly 
becomes evident, and also accords with 
Leeount’s description; what is more, the 
raison d’étre of the disposition of the engine 
parts and running gear becomes clear, in 
eontrast to the obviously unsatisfactory 
working-in of pre-existing engine parts with 
the locomotive type boiler of the reconstruc- 
tion. The position of the boiler may, of 
eourse, have been slightly different—higher 
or lower, for instance—but, to the author, 
at any rate, there seems no doubt that it 
was placed generally as shown for the reason 
that the fire-hole faces where both the driver 
and fireman would have been located, and 
which is now known to have been the leading 
end. Of course, the weight distribution of 
the original engine was obviously better than 
the reboilered one ; Clark and others noticed 
the bad weight distribution of the latter, but 
managed to find reasons for condoning it. 

The design at once suggests the influence 
of Church’s steam road vehicle experience, 
and one can see in “ Victoria ”’-“ Surprise ” 
a more elaborate successor to Burstall’s 
Rainhill locomotive evolved in a similar 
atmosphere. Lecount’s remarks leave no 
doubt that the original engine was a “tank ” 
engine. 

In Fig. 4 is shown the development of the 
probable cross section, indicating the position 
of the original boiler and the particular 
manner in which the cylinders must have 
been got in—incidentally “proving” the 
position of the doors in the side, frames for 
access to the crossheads, &c., as shown by 
Clark—and it will also be noted that the 
replace boiler was applied without much 
change to the engine itself, which change 
evidently consisted principally in a pro- 
longation of the frames at (what then 
became) the leading end. It will also be clear 


that whilst the carrying wheels had outside 
bearings, the driving wheels must have had 
inside bearings only, this point being corro- 
borated by Lecount’s before-mentioned 
remark that it had no crank axle, combined 
with the drawing by Clark, and this leads on 
to a very interesting point in locomotive 
design, viz., that Church’s engine was the 
forerunner of Allan’s arrangement of cylinders 
and axle bearings—commonly known as the 
“Crewe”? pattern—generally believed to 
have been originated by Allan, but which, it 
now seems likely, he may have seen on 
Church’s engine when it was upon the Grand 
Junction Railway. The transfer of the 
cylinders to a level above the leading wheels 
combined with shorter connecting-rods being 
obviously for the purpose of reducing a 
leading overhang which would have been 
excessive for a six-wheeled locomotive. 
The boiler appears small, but its unusual 
form gave a relatively high proportion of 
direct radiant heat contact and the heating 
surface provided by the vertical tubes was of 
an “intensive ’’ kind—when the boiler was 
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new and clean !—the boiler, in fact, being 
what one might expect a steam road vehicle 
builder to adopt as his first rail locomotive 
essay; the undoubted fact that it did not 
produce sufficient steam even for the small 
tractive effort of the engine (taken at 75 per 
cent.) of only 2000 lb. at 65 1b. and 1375 Ib. 
at 45lb. pressure, coupled with a low 
revolution per minute, also coincides with 
the limited capacity of the boiler. 

The wheels of the original engine—at any 
rate, the drivers—were clearly of two-disc 
pattern, apparently after the Hick style 
(patent of 1834), and not depending to such 
an extent on the disc plates as did the disc 
wheels employed by Mather Dixon about the 
same time on certain large-wheeled engines 
for the Great Western Railway. It will be 
noted that in the “constructed ’”’ drawing, 
Fig. 2, only the driving wheels are shown of 
the disc pattern; inspection of the Cark 
drawing, Fig. 1, shows wheels of different 
type, the carrying wheels having many more 
spokes per circumferential distance than the 
driving end, and, as we now know, the 
driving wheels there shown are later substi- 
tutes; if all wheels had been renewed 
together this difference in design is unlikely, 
and as plain close-spoked wheels are generally 








of earlier date—the small wheels may quite 


likely have been of cast iron or of some built. 
up pattern—it is thought the carrying wheels 
are probably the original ones. 

Regarding the valve gear, it is not possible, 
from the meagre information available, to 
decide what type it was, Clark saying, 
“piston valves worked by a@ very light 
excentric motion,” whilst Turner (see below) 
says, ‘piston valves of steel, working 
through brass bushes in valve box, which was 
merely a round pipe... . The reversing gear 
is the most elaborate I ever met with, and 
required some few hours to comprehend.” 
With all, it is evident that the valves were of 
some kind of piston type and the valve gear 
complicated, but exceedingly well-made ; 
and thus it can be said that, although the 
complicated boiler was unsuccessful, the 
mechanical details of the engine—although 
apparently also complicated—were of a 
very high order. 

The after career of the—reconstructed— 
locomotive may now be given, although with 
some gaps, over a considerable period, the 
Bromsgrove explosion—as will have been 
apparent—not being by any means the end 
of the story. In August, 1842, the Mr. 
Goddard previously mentioned applied to the 
Birmingham and Gloucester Railway “to 
make a trial of his locomotive engine 
‘ Eclipse ’ on the Bromsgrove Incline,” but 
it was resolved, after hearing from McConnell, 
“that with every wish to facilitate improve- 
ments, the Directors must decline the 
experiment.’’ It is to be noted that this is 
believed to be the first appearance of the 
name “ Kelipse,” so that there might exist 
@ possibility that it was not the engine which 
had exploded; however, the B. and G. 
directors’ refusal was of a curtness not com- 
monly used in response to applications for 
trials of engines at that period, and, taken 
together with the fact that the request came 
from Mr. Goddard and that later Dr. Church’s 
engine was known by locomotive engineers— 
including D. K. Clark, who illustrated it—as 
“ Eclipse,” it seems clear that it was sub- 
stantially the same locomotive. The change 
of name might have been due to there having 
been so much adverse comment about the 
original boiler at the time of the 1840 inquiry, 
or that the new pattern boiler had been by 
then applied, or perhaps merely that the 
previous name “Surprise” recalled the 
explosion too vividly ! 

However this may be, in January, 1844, a 
further application to the B. and G. Railway 
was made by a Mr. Shaw, when it was 
resolved “that the Locomotive engine for- 
merly belonging to Mr. Goddard, now in the 
hands of the Birmingham Banking Company, 
be allowed to be tried upon the line, when 
they have made (at their own cost) the 
necessary alterations and repairs thereto ”’ ; 
so it seems that just about this date some 
further—possibly minor—alterations were 
made. No record appears of this latest 
intended trial or whether the alterations and 
repairs—whatever they may have been— 
exacted by the railway, were carried out. 

There is thus some difficulty in fixing the 
time when the boiler illustrated by Clark was 
applied ; evidently the extreme limits are 
1840, and 1855 when Clark’s “ Railway 
Machinery” appeared. Possible dates are 
1841-42 between the explosion and the appli- 
cation of 1842 to the B. and G. Railway for a 
second trial—the engine being then called 
“ Eclipse ’—or just prior to the third appli- 
cation, of 1844—to the B. and G. Railway ; 
or even so late as 1850, when the engine was 
“ standing” at Camp Hill Station. If the 
1840 explosion had practically destroyed the 
boiler, the 1841 date would be obvious, but 








although Dr. Church’s evidence indicated 
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damage beyond repair and that of the B. and 
G. Railway engineer, Mr. Creuze, tends less 
certainly to the same effect, the sketch in 
Mr. Prosser’s report appears to indicate only 
minor structural damage and the evidence of 
the railway’s locomotive people was specific- 
ally to the effect that the two men killed 
‘“ were upon the footplate at the time,” and 
thus a devastation of the “ boiler ejected 
from frames” degree is not implied. 
The balance of probability, however, is 
considered to lie with the 1841-42 date, 
or at least before the third—and accepted 

application of 1844 to the B. and G. 
Railway. 

Thenceforward nothing seems known of the 
whereabouts of the locomotive until some 
174 years later, when—in June, 1861—under 
the title ‘‘ Another Ancient Briton Ex- 
humed,”’ a Mr. 'T. W. Turner, at that time 
evidently connected with the locomotive 
department of a railway running to Swansea 
—apparently the Swansea Vale Railway— 
wrote : ‘‘ Probably very few of your readers 
are aware of what has become of the old 
‘ Eclipse ’—-Dr. Church’s locomotive of 1838. 
About four years ago I found the parts of this 
celebrated engine scattered about these 
premises; it had been purchased by the 
proprietor to haul coals on the line between, 
this place and Swansea (now called the 
Swansea Valley Railway). On examining 
the parts I was astonished to find, in so old 
an engine, the most elaborate work ; a dis- 
play of the most profound ingenuity. . .. 
The connecting-rods, and many other parts, 
I found were hollow, not plane and parallel 
tubes, but largest in the middle, and gradually 
tapering towards the ends in good proportion. 

... The greatest care seems to have been 
taken to reduce the friction to a minimum, 
the connecting-rods being fitted with guide 
wheels, one in each, which work between the 
bars, the valves were also piston valves of 
steel, working through brass bushes in valve 
box, which was merely a round pipe... . 
The reversing gear is the most elaborate I 
ever met with, and requires some few hours’ 
study and examination to comprehend its 
modus operandi.... The boiler I found in 
excellent condition, and well made ; but if I 
am rightly informed, this is not the boiler 
which was first fitted to the engine, but which, 
according to accounts, exploded and killed 
Dr. Church, but which must have been very 
much worn or very differently made to the 
one I have. ... 

“ Requiring an engine at the time with six 
small wheels coupled to draw heavy weights 
at slow speeds round sharp curves, I length- 
ened the boiler four feet, put in new tubes 
(the old number 81) and placed her on a new 
engine (outside cylinders). There is to be 
seen the boiler of the old ‘ Eclipse ’ with her 
(quoting D. K. Clark) ‘portly blooming 
domes,’ the same which adorned her when 
working under her old name, and which are 
now as bright and nearly as good as they were 
at that time.” 

From the foregoing it will be seen that the 
engine was given another lease of life about 
1857, and it is remarkable that the rebuilt 
engine very probably came into the hands of 
the Midland Railway when that company 
took over the Swansea Vale Railway in 1874 ; 
it appears to have been scrapped very shortly 
after coming into the hands of the Midland 
Railway. 

Before leaving the “ after history ” of this 
interesting locomotive, mention should be 
made of a communication from Mr. R. Buch, 
who, writing from Bromsgrove in June, 1861, 
stated: “The boiler now in the ‘Eclipse’ was 
not Dr. Church’s, but one placed in after the 
explosion of his boiler, . . . his boiler failed, 





not for want of strength (in my opinion), but 
as it was run occasionally for exhibition or 
trial, consequently the boiler never got 
cleaned out properly. The rent was at the 
bottom part where the dirt would deposit. 
Dr. Church was, some months ago, gone back 
to America.” 





Having traced the engine from 1837 to its 
demise in 1874-75, this account should not 
terminate without mentioning that it was 
due to the good offices of G. Royde Smith 
that the author was some years ago initially 
"5 ary on the track ” of some of the sources 
cited. 








Hydro-Electric Development in Scotland’ 
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‘HE total plant now installed for hydro- 
electric generation in Scotland amounts in 
the aggregate to almost 315,000 kW and the 
maximum load sent out to nearly 270,000 kW. 
All the schemes, successful or abortive, owed 
their initiation to private enterprise. In the 
case of the Galloway scheme the proposal of the 
promoters was that they should operate more 
or less in partnership with the Central Elec- 
tricity Board, and this proposal has been carried 
into effect with success. In no other case has 
any Government agency taken any supporting 
action in relation to hydro-electric develop- 
ment, nor, so far as we have discovered, has 
any Government ever framed any plan or pro- 
gramme for the development of these resources. 
So far as Northern Scotland is concerned—and 
it is there that the great bulk of the undeveloped 
resources of the United Kingdom are situated— 
the last occasion on which parliamentary 
approval for a hydro-electric scheme was 
granted was in 1922. Of the six Northern 
Scottish schemes promoted since 1929, all have 
been rejected. 

In contrast with the immense achievements 
abroad in water power developments and in the 
light of this country’s present position, the 
record of the last twenty years as a contribution 
towards a constructive forward policy for 
British hydro-electricity and for the regenera- 
tion of the Highlands is not an inspiring one. 
We must assume that good and sufficient 
reasons existed in each case for the rejection of 
six successive promotions. But our study of 
these abortive promotions and of the evidence 
which we have obtained has revealed a number 
of disquieting features. All major issues of 
policy, both national and local, have tended to 
become completely submerged in the conflict 
of contending sectional interests. Local opinion 
has vacillated widely from time to time and has 
been, and is, acutely divided both on general 
principles and on the merits of individual pro- 
posals ; and some of the views on policy which 
have been locally advanced have been neither 
self-consistent nor technically practicable. The 
opposition of landowning and sporting interests 
seems to have been pressed further than was 
justifiable for the protection of their interests 
and in some cases to have been taken more 
seriously than was intended; and in several 
instances strenuous opposition has been offered 
by the Mining Association with the object of 
preventing hydro-electric development so as to 
maintain or increase the demand for coal, 
though coal is virtually non-existent north of 
Fifeshire. In the result, the whole subject has 
become involved in an atmosphere of grievance, 
suspicion, prejudice, and embittered con- 
troversy. We shall revert to the question of 
what justification exists for this sense of 
grievance and suspicion. Meantime we simply 
record the regrettable fact that it exists. 

Since 1922 twenty years have passed during 
which the Highlands have sunk into deepening 
depression and the greater part of the very 
valuable water power resources is still running 
to waste. The discouragement which has been 
offered to any further private enterprise or 
initiative in this field has been very grave, for 
it is not easy to answer the challenge that the 
only policy which can be deduced from the 
action during these twenty years of a succession 
of Parliaments and of Governments is that they 





* Some Extracts from the Report of the Committee 
on Hydro-electric Development in Scotland published 
in December. 


will neither develop the resources themselves 
nor allow anyone else to do so. 


Extstinc ELECTRICAL DEVELOPMENT 


The broad conclusion which emerges from 
our survey is that from the standpoint of elec- 
trical development the Northern area differs 
fundamentally from all the electritity areas of 
Great Britain, and calls for an exceptional 
development policy, practice, and outlook. 
The development policy and practice embodied 
in the 1926 Act as employed with success by the 
Electricity Commissioners and the Central 
Electricity Board over the rest of the country 
are based on a well-populated territory of con- 
sumers of great diversity, a system of grid 
interconnection of ‘ selected ” coal-fired, steam 
generating stations with the central] dominating 
objective of making available to all authorised 
undertakers ample supplies of high-tension 
energy at the lowest possible uniform grid 
tariff. A factor in practice is the closest contact 
and co-operation between the Board and the 
undertakers. The conditions obtaining in the 
Northern Area are almost entirely different, as 
there is abundant water power, but no coal ; 
there are no substantial industrial concentra- 
tions, and the population is very sparse and 
widely dispersed. Water power as a source of 
energy has different economic and financial 
characteristics from those of coal-fired steam 
stations. That portion of the area popularly 
designated the Highlands has for long been a 
depressed area and will remain so unless vigorous 
and far-sighted remedial action is taken in 
hand without delay. For such an area we con- 
sider that thespolicy embodied in the 1926 Act 
is essentially inappropriate and inapplicable. 

Stress must also be laid upon the fact that 
from the purely electrical standpoint it will be 
essential at the earliest possible date to provide 
a substantial new source of power in the extreme 
north of the Grampian territory with a view to 
meeting the normal expansion of the local 
demand for general domestic and industrial 
supplies. It is in the vicinity of Inverness and 
Easter Ross that a substantial Joad is rapidly 
building up, and unless provision is soon made 
for meeting it not only will this area be starved, 
but the entire development will be jeopardised. 
But for war conditions the construction of such 
a@ new source of power would be justified at the 
present time. 

Any suggestion of constructing a large steam 
station in a district so remote from coal and so 
rich in water power, even if commercially 
feasible, would involve a major error of mis- 
planning. 


THE UTILISATION OF THE POWER 


Most of the proposals laid before us proceeded 
upon one or other of two contrasting theories as 
to the future of the Northern Area. 


(a) According to one view (primarily 
directed to the thin areas of the west and 
north), any attempt to introduce modern 
industries and industrial methods was fore- 
doomed to failure, for the Highlander could 
not and should not be separated from his 
croft or his boat, however meagre the exist- 
ence which they were capable of yielding. 
The limited constructive proposal was that, 
while the Highlander must be left to his lot, 
an effort might be made to ameliorate that 
lot by cheap electricity for lighting and 





heating crofts, attracting summer visitors, 
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and assisting in the working of light home 
industries and crafts. 

(b) According to the other view (primarily 
directed to the entire Northern Area regarded 
as a whole), the one acid test of the validity 
of any electrical project was the promise 
which it held out of attracting new industries. 
Alarmed by the evidence of a prolonged 
decline, the advocates of this view were 
insistent upon the need for an immediate 
infusion of new life into the Highlands before 
the breaking point should be reached. 


There are doubtless sections of the Highland 
population, not large in numbers, but occupying 
considerable areas, to which the sociological 
arguments of the first of these theories apply, 
and in which crofting and fishing will remain 
the backbone of the economic life. But except 
where these are situated within or on the fringe 
of the area appropriate for general electricity 
supply, or in close proximity to some large 
development from which local supplies can be 
given off, it is, in our view, plain that the 
general provision of electricity to crofts or 
fishing hamlets throughout the Highlands for 
domestic and small power use is quite impractic- 
able, the costs of transmission and distribution 
being prohibitive in relation to so small and 
sporadic a demand. The figure mentioned as 
the appropriate charge for such supplies was a 
flat rate of $d. or at most Id. per unit, and the 
implication was that the difference could be 
made up by public subsidy. The necessary 
subsidy would, however, be so large in pro- 
portion to the benefits to be realised as to be 
outside the range of practicable possibilities. 

In such areas and throughout the Northern 
Area generally there is scope for considerable 
development and improvement in both agri- 
culture and fishing; and we have taken full 
account in our estimates of the probable 
demands for power arising from such improved 
methods and also from such possibilities as 
the establishment in suitable localities of 
refrigerating plant for meat storage and ice 
production, canning plant, and the like. We 
have also allowed for the long-term require- 
ments of forestry and associated industries, and 
of the quarrying of building stone and the 
crushing of limestone. But all these amount in 
the aggregate to a comparatively insignificant 
load by comparison with the power available, 
and they find their proper setting against the 
background of the progressive development of 
general supply where such general supply is 
feasible, with supplementary provision where 
practicable from isolated developments in the 
more remote areas. 

In these circumstances we can place little 
faith in the first theory as a contribution to the 
revitalising of the Highlands and as a means of 
enabling the Highlands not only to retain 
the younger and more enterprising elements 
amongst its existing inhabitants, but also to 
attract a growing and prosperous population. 
In so far as we can visualise the conditions of the 
post-war world, it appears to us hopeless to 
expect anything but a continuance of the recent 
decline from the merely negative policy of 
perpetuating in a spirit of resignation under the 
more difficult conditions of the future the 
methods which have failed in the past. The 
growing difficulties of the crofting system of 
economy as a method of providing a livelihood 
require no comment, and we cannot rely upon 
sporting interests or the tourist industry or 
** home industries ”’ as being likely in the future 
to turn the balance. 

But even if we are wrong in these forecasts 
and estimates, we repeat that, in so far as the 
first theory depends upon holding out hopes 
of a universal supply of electricity at nominal 
charges, these hopes are incapable of realisation. 

On the other hand, the second theory appears 
to us to proceed upon the sound and only 
possible principle of treating the Northern Area 
as a whole, developing the more advanced 
districts as fully as possible, establishing new 
centres of development. at selected sites through- 
out the area, and trusting to the gradual 
diffusion of prosperity from these focuses of 
development into the surrounding districts, 
including the crofting areas. 

There are, however, two comments upon the 





First, the provision of cheap and abundant 
electricity would be a very important factor 
in any programme directed towards the expan- 
sion of existing focuses of industry and the 
creation of new ones, but it would be only one 
factor. The general programme of regeneration 
would have to be applied energetically and with 
faith in many other directions before valuable 
results could be achieved. Per se the provision 
even of unlimited supplies of free electricity 
would have little effect (and certainly no effect 
proportionate to the cost involved), in inducing 
manufacturers to select the Highlands in pre- 
ference to the industrial areas of the south as a 
site for many of the types of factory instanced 
to us; for it is too often overlooked that in 
many industries the cost of power is a relatively 
inconsiderable factor in working expenses. 

Secondly, the type of industry to which under 
our proposals the Northern Area and even its 
remoter districts can offer a very special induce- 
ment is the industry which employs very large 
quantities of electricity, and for which the 
abundant supply of very cheap electricity is 
indispensable. These are the electro-chemical 
and electro-metallurgical industries to which 
we now turn. 

The Caledonian Power Bill represented the 
first and only attempt which has been made to 
establish electro-chemical industry on a hydro- 
electric foundation in the United Kingdom. In 
the light of subsequent events the defeat of that 
Bill, as the evidence which we heard testified, 
can only be regarded as a tragic mistake not 
only for Scotland, but for Great Britain. Under 
the pressure of war exigencies alternative pro- 
vision has had to be made elsewhere in the 
United Kingdom for the scheme which would 
have been carried out in the Highlands if the 
Caledonian Power Bill had been passed. For 
obvious reasons we are precluded from referring 
further to that alternative provision, but in 
expressing the views indicated below we have 
fully in mind the emergency expedients which 
have meantime been adopted. 

We do not think that we are overstating the 
position when we say that the existing electro- 
metallurgical industries could not have been 
established in this country except by the use 
of water power, and that no further such indus- 
tries can be established here as economic pro- 
positions on a steam basis. Believing as we do 
that electro-chemical and electro-metallurgical 
industries on a substantial scale should be 
established in Great Britain, we regard it as 
beyond controversy that there is only one 
possible zone for the siting of such industries 
and that is in Northern Scotland in the vicinity 
of the larger hydro-electric sources. If the post- 
war industrial economy is based on deliberate 
planning on the lines adumbrated in the Report 
of the Barlow Commission on the Location of 
Industry, there is, we feel, an unanswerable 
case for delimiting this area for the purpose of 
such industries ; but even without any element 
of compulsion, we have confidence in the possi- 
bility of offering these industries such advan- 
tages in power supply as will provide a powerful 
incentive to their establishment in the High- 
lands in preference to any other district of the 
United Kingdom. The direct and _ indirect 
advantages which will accrue to the Northern 
Area from the establishment of such industries 
in a number of selected localities are sufficiently 
obvious from the example of the developments 
following the Lochaber Power Act. But it is 
not only to the extension and enhancement of 
such advantages that we attach importance, 
but to the uncovenanted benefits which may 
reasonably be expected to result from the intro- 
duction into this part of Scotland of a new spirit 
of enterprise and initiative and the provision at 
strategic points of modern centres of the most 
modern industry on the basis of which the local 
population can erect a better and richer 
economic structure, the advantages of which 
should permeate every branch of the life of the 
people. 

The electro-metallurgical and electro-chemical 
schemes already executed or projected in this 
country have proceeded on the basis that the 
undertakers engaged in the manufacturing 
process should themselves generate the elec- 
tricity for their own use. . We have ascertained 





second theory which it is necessary to offer 


that this is neither a necessary nor even a 








desirable feature of such enterprises. We are 
convinced that, provided the electricity can be 
supplied with reliability and at a sufficiently 
low cost, the process manufacturers would 
prefer to be relieved of the responsibilities of 
providing it. 

The ultimate local demand represents about 
8 per cent. of the ultimate power capable of 
development, and no difficulty will arise under 
any well-devised technical programme in so 
planning the stages of development as to make 
full provision for the local demand, and to 
ensure that the local consumers obtain the 
greatest possible benefit from the wider scheme. 
Even if any of the factors in our estimates are 
understated there is obviously a very large 
margin on which to work. 

The long-term plan of development which we 
have in contemplation requires as its indis- 
pensable background a market for surplus 
power which is provided for the country as a 
whole by the grid. If the local supply and 
the electro-chemical and electro-metallurgical 
demand are to be catered for on the most 
economical and advantageous terms, develop- 
ment must take place on a scale which, under a 
carefully planned staged programme, must 
always provide power far in excess of the imme- 
diate local requirements, and an outlet for this 
surplus power is a condition precedent to the 
economic, feasibility of the entire scheme. So 
far from opposing the export of such power to 
the south, it is in the manifest interest of the 
Northern Area to take the fullest possible 
advantage of a market without which the 
Northern resources will very largely remain 
useless in perpetuity. 

While we have fully in view that certain 
districts will require special treatment, the 
broad conclusion to which we have been led is 
that small or medium schemes developed in 
isolation to meet domestic and normal industrial! 
demands would at best afford a very partial 
and unsatisfactory solution and would yield in 
solid advantage to the Highlands and the 
country at large a very meagre return for the 
heavy and largely unremunerative expenditure 
which would have to be incurred. 


REMOTER RuRAL AREAS 


There are, however, two methods by which 
it would be feasible in suitable cases to give 
supplies, probably on favourable terms, even in 
remote areas. 


(a) Where a local community of sufficient 
size and sufficiently concentrated exists close 
to a generating station, it will often be possible 
to provide as an ancillary to the main develop- 
ment a low-voltage transmission line capable 
of serving districts in the immediate vicinity 
and such supplies could be given on special 
terms. Needless to say, the larger and the 
more diversified the local load, the easier 
would it be to give such a cheap supply. 

(6) There is scope for investigation of the 
possibilities of constructing on favourable 
sites small isolated developments designed 
for the supply of communities remote from 
a distribution network. While we certainly 


recommend that experimental schemes of 


this kind should be carried out (especially 
when they are part and parcel of a wider 
scheme for the establishment of some local 
industry) we consider that undue expecta- 
tions should not be built upon the anticipa- 
tion that these experiments could be widely 
adopted. It is unlikely that many schemes 
could be found which would be otherwise 
suitable and in which reliance for a public 
supply could safely be placed on a develop- 
ment not inter-connected with a larger supply 
system and not provided with standby plant, 
probably oil-driven. Such small schemes in 
the districts for which they are intended 
would be specially exposed to risk of stoppage 
in severe winters, and the provision, either 
continuously or intermittently, of expert 
attention in remote districts might be rela- 
tively costly by comparison with the total 
demand. 


RECOMMENDATIONS 


We accordingly recommend that there shou d 
be created a new public service corporation 
called the North Scotland Hydro-electric 
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Board, consisting of five members. One member 
should be a member of the Central Electricity 
Board. ‘The Board should appoint its own 
Deputy Chairman, who should be the chief 
executive officer giving full-time service at 
suitable remuneration, and possessing wide 
experience in electricity supply and commercial 
affairs. The Chairman and the other two 
members should be chosen individuals of repute 
and ability in different spheres of business or 
professional activity nominated by the Secretary 
of State for Scotland and the President of the 
Board of Trade, and remunerated for part-time 
service. The Board should be domiciled in 
Scotland and the statute bringing it into being 
should prescribe that the Board is to work in 
the closest possible partnership with the 
Central Electricity Board ; 

That the Board should be responsible for 
initiating and undertaking the development of 
all further generation of electricity in the 
Northern Area for public supply, and its trans- 
mission and supply in bulk to the existing under- 
takers. It should further be responsible for 
veneration, transmission, and distribution in all 
areas outside the limits of existing undertakers ; 

That the development programme of the 
Board should have three primary objectives, 
V1Z.3-—— 


(a) To attract to the Highlands through 
the offer of cheap and abundant power a 
share in the vital and expanding electro- 
chemical and electro-metallurgical industries ; 

(6) To develop such further power as may 
be required for the consumers of existing 
undertakers or for consumers in its own dis- 
tribution area, the surplus being exported 
to the grid; and 

(c) To develop on an experimental and 
demonstrational basis isolated schemes in 
isolated districts ; 


That the Board should be bound to give 
priority to the local requirements over all other 
demands for their power ; 

That the Board should be given all necessary 
powers and financial facilities as a non-profit- 
earning public service corporation ; 

That the new Board, the Central Electricity 
Board, and the Grampian Company should be 
empowered to enter into agreements providing, 
in the case of the Grampian Company, for 
supplies in bulk of the electricity which they 
require and for joint use of the Grampian trans- 
mission lines and of such new transmission lines 
as may be necessary, and, in the case of the 
Central Electricity Board, for the terms on 
which they shall take supplies to the grid 
surplus to the requirements of the new Board. 

The general principle should be (a) that 
supplies to the Grampian Company (and any 
other undertakers) should be given by the new 
Board at cost subject to suitable provision on 
the lines ‘adopted in the Electricity Act, 1926, 
to ensure that the benefits of the resulting 
economies are passed on to the consumers and 
not intercepted by intermediate supply or 
distribution authorities; and (b) that the 
Central Electricity Board should pay for 
supplies to the grid a price not less than that 
paid by them for supplies from the most efficient 
steam stations in Scotland under equivalent 
conditions and at coal prices ruling in the Central 
Scotland District. 

The profits to be anticipated from the sales 
to the Central Electricity Board will be avail- 
able to the new Board to assist in the develop- 
ment of supply and distribution in the new 
Board’s area. 

It should be an instruction to the new Board 
to co-operate as fully as possible in the pursuit 
of its main objectives in all schemes undertaken 
with official approval for the regeneration of the 
Highlands, so that the benefits of the new 
developments may be made available to the 
fullest possible extent to the Northern Area. 


ComPpuLsoRY POWERS 


We have been impressed by the delays and 
expense involved in the acquisition of powers 
for the construction of works and the obtain- 
ing of way-leaves and the like. If, as we 
recommend, future Scottish hydro-electric 
schemes will. be undertaken in‘ the public 


planned scheme of development of the High- 
lands, it seems to us to be most desirable that 
these leisurely and expensive methods should 
be superseded by more businesslike and modern 
machinery. In particular we are clearly of 
opinion that under the proposals which we 
advance it will be impossible to perpetuate the 
system under which any person whose property 
or interests may in any way be affected by the 
execution of a large public utility scheme is 
entitled not only to claim compensation for 
any loss he may suffer—for to that he is entitled 
—but also to oppose the entire scheme on its 
merits. Once Parliament has determined as a 
matter of high policy that a series of schemes 
should be carried into execution for the benefit 
of the Highlands and the national advantage, 
and once the technical programme has been 
mapped out to the satisfaction of the appro- 
priate authorities, it appears to us that vested 
interests, whether of property owners or of the 
coal industry or of the various unofficial 
organisations which have been in the habit of 
intervening in such proceedings, should no 
longer be permitted to oppose the policy thus 
determined upon or to delay, or add to the 
expense of, its execution. 

Our recommendations therefore contemplate 
that the public general Act which will bring the 
new Board into being will in outline authorise 
once and for all the scheme of development to 
be undertaken ; that the technical programme 
as a whole and in each of its successive stages 
should be submitted for approval to the Elec- 
tricity Commissioners ; and that lands and way- 
leaves should be acquired, failing agreement, by 
simple requisition, the compensation being 
assessed by an adaptation of the procedure 
under the Acquisition of Land Act, 1919, and 
the Compensation (Defence) Act, 1939. 


VALUATION AND RATING OF HypRO-ELECTRIC 
UNDERTAKINGS 


A subsidiary but important matter to which 
we wish to draw attention is the liability of 
hydro-electric public supply undertakings to 
local taxation ; for the methods applied to such 
undertakings are so adjusted as to discriminate 
adversely against hydro-electric undertakings 
and to impose on them a much heavier burden 
than on equivalent steam undertakings. This 

verse discrimination does not rest on any 
decision of policy, but is the accidental result 
of the application of rules devised by the 
Courts half a century ago on the basis of Acts 
passed when electricity supply was in its infancy 
and hydro-electric generation was unknown. 

We have difficulty in believing that it is the 
considered policy of Parliament that steam 
undertakings should be confirmed in the 
possession of this substantial advantage as 
against hydro-electric undertakings. We would 
again recommend that the matter should be 
examined on its merits afresh, and that the 





anomaly should be corrected now as part of the 
present project. 

The above suggestions apply to existing 
hydro-electric undertakings. Additional and 
weighty considerations apply to the new 
schemes to be carried out by the new Board. 
Emphasising that these new developments must 
be viewed as a contribution to a larger plan for 
the regeneraton of the Highlands and that 
—especially in relation to electro-chemical 
supplies—every factor which will contribute to 
further cheapening the power is of first import- 
ance, we recommend that a much more radical 
policy should be adopted as regards local 
burdens, at least during an extended develop- 
ment period. 

We accordingly recommend that provision 
should be made in the case of the proposed new 
schemes for exemption from rates either perma- 
nently or for a prolonged development period. 
The provision in Northern Scotland of a general 
supply of electricity will necessarily be worked 
on narrow margins, and experience has clearly 
shown that the demand for a supply is exceed- 
ingly sensitive to small variations in the 
price. The larger and the more diversified the 
demand, the cheaper the cost. The effects of a 
reduction in price are thus cumulative and the 
benefits, direct and indirect, to a developing 
area may be substantial. 








The “ Pulsator”’ Fatigue Test- 
ing Machine 


WE illustrate herewith the ‘“ Pulsator’ 
fatigue testing machine, made by W. and 
T. Avery, Ltd. of Birmingham. The machine 
is designed to permit the application of pulsat- 
ing or reversed axial push-pull stresses alone or 
in conjunction with a superimposed static 
push or pull load to either specimens of material 
or to full size machine details. By the use of 
special tools, the latter can also be subjected 
to a reversed bend test. 

The “ Pulsator ” is described as a dual-mass 
resonance machine, one mass being formed by 
its oscillating system and the other by the 
machine base. Fig. 2 illustrates the working 
principle. The cross spring beam is oscillated 
by an exciter unit consisting of a flexible shaft 
which drives an out-of-balance rotor at one free 
end of the beam. The other free end is com- 
pensated by a weight in such a way that the 
halves of the spring beam have exactly the 
same natural frequency. 

The test piece grips are connected to the 
oscillating beam, and the test piece is thus sub- 
jected to axial push-pull stresses, the oscilla- 
tions being transmitted to the loop dynamo- 
meter through the test piece. The number of 
stress cycles varies between 2600 and 2900 per 
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interest by a public authority as part of a 


FIG. 1—‘‘ PULSATOR’’ FATIGUE TESTING MACHINE 
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minute. An increase of the motor speed causes 
an increase of the amplitude of the cross beam, 
and thereby an increase of stress, The test 
speed is thus principally dependent upon the 
frequency of the beam, the elasticity of the test 
piece being without influence, 

The process of applying the load can be 
observed during operation by means of a miscro- 
scope connected to the dynamometer. Two 
cut-out switches stop the machine and the 
counter when the specimen breaks or when, the 
amplitude becomes excessive, so that the 
machine can run practically without attend- 
ance. The machine is so adjusted, and the 
masses are so tuned against one another, that 
deleterious vibrations are, it is claimed, com- 


a 6 

















THe ENcinecer Swain Sc 


Adjustment of initial static load. 
Springs for applying static stresses. 
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. Loop dynamometer, 
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pletely eliminated. It works on the rising 
portion of the resonance curve, avoiding the 
peak of resonance. The advantage of this 
arrangement is that the machine is far less 
susceptible to alterations of the frequency than 
is the case with machines working on the peak 
of resonance. 

To increase the test accuracy further and to 
make the machine, as far as possible, independ- 
ent of current fluctuations, a special amplitude 
regulator is provided which automatically keeps 
the amplitude constant, 

The machine is built in two sizes, for 6 and 
20 tons maximum load respectively. The 
reversed load can be varied between +0-3 and 
+3 tons (for the 6-ton machine) and between 
+1 ton and +10 tons (for the 20-ton machine), 





+3 tons or between 0 and +10 tons respectively. 
There is sufficient space between the gripping 
plates to accommodate full-size machine parts, 
and, if required, special equipment for low or 
high-temperature tests and corrosion tests, and 
other similar accessories, 
Being of the resonance type, the machine 








FIG. 3—-TESTING FLAT SPECIMEN 


requires only a small driving motor (about 
4 H.P. for the 6-ton machine and about | H.P. 
for the 20-ton machine), but this motor runs on 
D.C. in order to obtain speed variation within 
wide limits. If D.C. is not available, a special 
A.C./D.C. generator unit has to be provided. 











FIG. 4—TESTING ROUND SPECIMEN 


In the case of existing D.C. supply, consistency 
should be ensured. Unless the D.C. supply is 
free from undue fluctuations, a suitable gene- 
rator set will be necessary. Constant D.C. 
supply is very important for the satisfactory 
operation of the machine. The control circuits 





the initial static load varying between 0 and 





and miscroscope illumination work on single- 


















phase A.C, No special concrete foundation is 
required, as the machine is supported upon solid 
rubber blocks. The floor must be level and 
strong enough to withstand the deadweight of 
the machine. Interference from vibrations set 
up by other machines should be avoided. 








South African Engineering 
Notes 


(By our South African Correspondent) 
CaPpE Town, November 4th, 1942. 


A 
Increased Union Steel Production 

Wiru the completion of a third blast- 
furnace at the Iscor works of the South African 
Tron and Steel Industrial Corporation, Pretoria, 
the production of steel will be increased next 
year to well on to twice what it was this. The 
fact is that most of the work was done in South 
Africa ; otherwise it would certainly not be 
ready, as deliveries from Britain or America 
would have been impossible for many months 
to come, if at all. Much pioneer work has gone 
into the building of this furnace. South Africa 
does not at present make the plates necessary, 
although they will be made at the new Van der 
Bijl works at Vereeniging. Some 1200 tons of 
flat plates were imported and at Iscor were 
made into the parts needed, including furnac: 
casing, stove shells, a moisture eliminator, 
structural steel work for the coke screening 
plant, and the skip engine-house. The furnace 
was designed, like the other two, by Ashmore, 
Benson, Pease and Co., Ltd., but war conditions 
necessitated changes in the original intentions. 
Much work which would have been done over- 
seas and shipped out here for erection on the 
job had to be done here. The fact that the 
plates were flat saved a tremendous amount of 
shipping space, over what would have been 
required had they been shipped fabricated. 
Dorman, Long and Co., Ltd., made the cast 
house and crane gantry and the building for the 
Theissen disintegrators and water circulating 
plant. All the refractories were made locally, 
and it may be said that this is the first time that 
the Strack type of hot-blast stone chequer work 
has been made in this country. The new plant 
for clarifying water from the gas cleaning plant, 
made here to the designs of Dorr Oliver Com- 
pany in Britain, is a great advance on the 
existing settling ponds, and the water comes out 
as clear as crystal, This is the first plant of the 
type to be made completely in South Africa. 


Organising Union Resources 

The establishment of a National 
Council of Supplies, of which the Prime Minister 
will be the Chairman, Mr. F. C. Sturrock, 
Minister of Railways, Deputy Chairman, and 
D. H. J. van der Bijl Director-General, has been 
announced by the Prime Minister, General 
J. C. Smuts. The Premier explained that the 
new Council’s main purpose would be to 
organise the production and distribution of 
goods to meet the civilian needs of the Union 
and so make good the wartime curtailment of 
imports owing to the shipping position. General 
Smuts explained that when war broke out the 
problem was first to build up an Army and 
equip it. It was at first the intention to import 
most of the equipment, but there came the dark 
days of 1940, which made it impossible for 
Britain or America to supply many of the war 
requirements which had been indented for 
import, and as a result the Union’s war supplies 
organisation grew to very large proportions to 
make good the shortfall from our own resources. 
The whole country had to be organised to manu- 
facture its own Army requirements. The 
response was so gratifying that South Africa 
not only supplied its own Armies, but supplied 
great quantities of materials to the Allied 
Armies as well—such materials as armoured 
cars, guns, bombs, shells, explosives, steel 
helmets, boots, blankets, small arms, ammuni- 
tion, &c.—the quantities running into very 
large figures. To ensure further the carrying 
out of the supply of South Africa’s civilian 
commodities, as distinct from war require- 
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More Dry Docks for South Africa 


Mr. F. C. Sturrock, Minister of Rail- 
ways and Harbours in the Union of South 
Africa, stated in an interview early in October 
that it had been decided to build a new graving 
dock, about 680ft. long, at East London, and 
that a floating dry dock of 16,000 tons capacity 
was to be made in the Union for use at Durban. 
Arrangements, he said, had been made to speed 
up still further the handling of shipping at 
Union ports. Asa result of his visit to England 
he saw no reason now why they could not 
maintain their economic life in this country on a 
reasonable basis, and as the result of the 
arrangements made he hoped it would be 
possible to maintain shipping services to this 
country sufficiently to meet its reasonable 
needs. At the best not more than a third of 
normal peacetime shipping would be available 
to meet the requirements of South Africa. 
Apart from questions of supply, he (Mr. 
Sturrock) was able, in consultation with the 
British Admiralty, to make many arrangements 
which will greatly speed up the handling of 
shipping at Union ports. 


of the country this 
of Supplies has been 


Raw Rubber from Natal 


Production of raw rubber in Natal may 
shortly reach such proportions that it will 
become a valuable asset in offsetting the rubber 
famine which the Union is_ experiencing. 
Experiments which have been carried out for 
some months at the Natal Estates, Ltd., sugar 
mill at Mount Edgecombe have been success- 
fully developed to a stage where rubber 
extracted from the latex of the Euphorbia 
tirucalli tree has been cleared of excess resins 
and will be a high-rating addition to stock of 
Para rubber. 

A Dunlop expert states that while euphorbia 
rubber is not exactly the same as hevia (Para) 
rubber, in that it has a rather lower tensile 
strength and a rather higher elongation strength, 
it can be used for a big variety of rubber pro- 
ducts and for tyres. The expert stated that at 
the moment his firm did not visualise making 
tyres from euphorbia rubber alone, but there 
was undoubtedly the fact that if it could get 
large enough supplies of euphorbia rubber it 
would certainly be in an easier position as far 
as military requirements were concerned. It 
would still, however, be necessary to conserve 
as much tyre life as usual. 

There are countless millions of Euphorbia 
tirucalli trees growing in enormous forests 
between Maritzburg and the Umgeni River 
mouth. It has been unofficially estimated that 
in Natal and Zululand there are 1000 square 
miles covered by this tree. The technical staff 
at Mount Edgecombe has successfully overcome 
the problem of tapping the trees without 
destroying them. A special tool, which has 


- been patented, has been developed, and the sap 


can now be drawn without in any material way 
reducing the life of the trees. 

The Controller of Rubber in the Union, Major 
R. Stratford, has thrown cold water upon the 
over-sanguine expectations which many people 
entertain as to the quantity of rubber which 
the Union is likely to be able to produce within 
the next few years. He said in an interview 
in the middle of October that the quantity of 
rubber which could be produced in the Union 
from euphorbia trees and landolphia vines would 
probably not exceed a few hundred tons a year 
for a long time to come, whereas the country’s 
requirements even in normal pre-war times was 
about 13,000 tons a year. There were real 
potentialities in the industry, but an enormous 
amount of work must be done before production 
on a substantial scale could be begun. ‘‘ We 
ought to be getting a useful supply from the 
landolphia vines within six months ; that from 
the euphorbia may take longer,” said Major 
Stratford. ‘‘ But while whatever we produce 
will be gratifying and useful, it will certainly not 
justify any relaxation of rationing of rubber.” 

According to reports from the Belgian Congo, 
there are better prospects as to the rubber pro- 
duction of that country than there are for the 


Union. Not only are the rubber-bearing trees 
and vines of the Belgian Congo enormously in 
excess of those of the Union, but there are large 
plantations which had been producing on a large 
scale until the price of rubber fell to a point 
below that at which rubber production in the 
Congo could be carried on at a profit ; and these 
plantations can be speedily restored to their 
normal standard of production. The possi- 
bilities of this rubber production in the Belgian 
Congo and in all other African States is being 
considered by Britain and the United States, 
which are conducting negotiations with the 
different territories. It is understood that the 
Union of South Africa has been given an assur- 





ance that it will get a fair share of the results. 
The rubber production of the Congo was 
between 2000 and 3000 
tons a year before the 
war. It is expected 
that, with old planta- 
tions being exploited 
again and new ones 
being planted, the rub- 
ber production — will 
certainly be increased 
considerably. Native 
rubber is also being 
tapped. 

At a meeting of the 
S.A. Chemical Institute 
(Natal Section), held 
on October 16th, the 
possibilities of establish- 
ing a synthetie rubber 
manufacturing industry 
in South Africa was 
mentioned by Mr. H. A. 
Craig, a member of the 
Institute. In examin- 
ing the methods for the 
manufacture of rubber 
of the buna type, Mr. 
Craig said it seemed 
possible that the Union 
might be the seat for 
such an industry. There 
was an abundance of 
raw materials in South 
Africa. He estimated 
the cost of a factory and 
plant for the produc- 
tion of sufficient rubber 
to meet the Union’s 
present annual require- 
ments at between 5 and 
6 million pounds. He 
firmly believed that they 
were on the threshold 
of a new era of synthe- 
tics, and South Africa 
must play its part in 
thatera. Discussing the 
rubber position generally, Mr. Craig said he 
believed it would require a miracle to secure 
the production of the 300,000 tons of synthetic 
rubber aimed at by America in 1943. 








InpustTRiAL DramMonps.—A recent article in 
The South African Mining and Engineering Journal 
afforded some indication of the increasing demand 
from industry, and engineering in particular, for 
industrial diamonds. World consumption in 1941 
was probably about 5,500,000 carats, and that of 
the present year is likely to be 7,500,000 carats. 
Many of the higher-grade industrial stones are no 
longer available, consumption in the better grades 
greatly exceeding present production. With the 
entry of Russia on the Allied side, the South 
African supplies became available to her and she at 
once depleted the market of sorted goods. 

DistrisuTiInc Surptus Srores.—Mr. C. G. 
Harris, the Assistant Director of Economy, Ministry 
of Supply, is putting into effect what is known as 
the Mutual Aid (Materials) Scheme. This is designed 
to effect transference of such items as bolts, nuts, 
rivets, washers, ball races, pulleys, and similar 
goods—in fact, practically all general stores except 
raw and semi-raw materials—from those manu- 
facturers who have no use for them to others who 
are in need of them. Firms in engineering and 
allied trades, having switched over from peacetime 
production to the manufacture of war products, have 
a surplus of various items, and the aim of the scheme 
is to make such surplus available to those who 





Institution of Mechanical Engi- 
neets and George Stephenson 


Ir has always been a matter of regret to the 
Institution of Mechanical Engineers that it had 
not in its possession a contemporary portrait of 
its founder, George Stephenson. Recently, the 
Institution received the offer of a gift from the 
Institution of Civil Engineers of a portrait 
painted by H. P. Briggs, R.A. (1791-1844), 
and last Friday, December 18th, at a very 
pleasant function »at Grosvenor House, at 
which the members of the Council of the 


GEORGE STEPHENSON 


Institution of Civil Engineers were the guests to 
luncheon of the Council of the Institution of 
Mechanical Engineers, Sir John Thornycroft, 
President of the ‘‘ Civils,” made the presenta- 
tion of the portrait, which was accepted on 
behalf of the ‘‘Mechanicals” by Colonel 
Thompson. 

It is of interest to learn how the presentation 
came to be made. Colonel Thompson early 
in his present year of office as President, 
expressed a desire to assist the Institution to 
acquire a portrait of its founder for its Council 
Room. Inquiries were therefore made to trace 
contemporary portraits of George Stephenson, 
and it was learned by the help of Mr. H. M. 
Hake, Director of the National Portrait 
Gallery, that three portraits were in the posses- 
sion of the Institution of Civil Engineers. On 
the matter being followed up with a view to 
having one of these portraits copied, Professor 
Inglis, at that time President of the Institution 
of Civil Engineers, made the suggestion, 
unanimously adopted by his Council, that the 
portrait should be presented to the Institution 
of Mechanical Engineers, a proposal which was 
received by the Council of that Institution with 
the warmest appreciation of its generosity. 

We reproduce herewith a photograph of an 
engraving by Charles Turner of the portrait 
that has now become the property of the 





need it. 





Institution of Mechanical Engineers, 
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NEWTON AND THE ENGINEER 


Ir is a commonplace saying among engi- 
neers that, however and to whatever extent 
the new physics associated with Einstein’s 
name may develop, the Newtonian system of 
natural philosophy will always be good 
enough to serve their needs. It is certainly 
true that in our daily vocations we are 
without exception followers of Newton and 
that for the time being the new physics 
is primarily the concern of those who study 
astronomy, the ultimate structure of matter, 
and other subjects which engineers are on the 


uncharitably, as slightly unpractical. The 
engineer is proud of his robust faith in the 
Newtonian philosophy and is just a little 
inclined to be intolerant of those who, for 
reasons which seem to him to be divorced 
from his conception of reality, would upset it. 
Nevertheless, we would hazard the opinion 
that if the average engineer were asked to 
state what debt the practical development of 
his art owed to Newton, he would be more 
likely than not to give a vague, hestitating, 
and unconvincing reply. 

To Newton’s laws of motion all engineers 
must pay unqualified respect, for they pro- 
vide the foundation of all the statical and 
dynamical analysis which they employ in 
their work. From the design of bridges to 
the balancing of engines, the three laws of 
motion guide us to an understanding and 
evaluation of the forces which it is our object 
to apply and control. Yet of all the dis- 
coveries and developments credited to 
Newton, the laws of motion are probably the 
least original. He formulated them in a 
precise axiomatic manner and gave definitive 
meanings to terms such as force, motion, 
mass, and momentum which had previously 
been loosely employed, but it is not historic- 
ally correct to say that the conceptions 
embodied in the three laws originated wholly 
and entirely with him. To Galileo, who 
died almost exactly a year before Newton was 
born, the first and second laws of motion and 
probably the third were known in principle 
at least, if not in precise phraseology. 
Newton’s greatest and most original contri- 
bution to the development of physical 
science was his establishment of the inverse 
square law of gravitational attraction. 
Immensely important as the knowledge of 
that law has proved to be in our understand- 
ing of the structure of the universe, it still 
remains true that in the field of engineering 
practice and science it is without significance 
or application. It may not always be so, but 
to-day from the foot of the deepest mine to 
the highest point in the stratosphere reached 
by an aeroplane or an _ ultra-long-range 
artillery missile the variation of gravitational 
attraction is of insignificant amount from the 
engineer’s point of view. Of Newton’s 
contribution to the development of the steam 
engine, that chief and characteristic product 
of the engineer’s art, there is nothing of a 
direct nature to be recorded. Speculations 
concerning the nature of heat seem to have 
escaped his mighty intellect, a fact of some 
curiosity in view of the close attention and 
large amount of time which he devoted to the 
study of optics and the phenomena of light. 
Two hundred years had to pass before the 
first inkling of the true nature of heat was 
disclosed by Rumford, before Carnot, Mayer, 
Clausius, Joule, and Thomson laid the founda- 
tions of thermodynamics. While the prin- 
ciple of the conservation of momentum was 
implicit in Newton’s first law of motion, the 
principle of the conservation of energy in its 
full development remained hidden until the 
middle of last century. That principle 
might well be described by a modern student 
as being of supreme and vital importance to 
the engineer. Yet significantly it was not 
placed on a firm and unassailable footing in 
the system of natural philosophy which we 
call the Newtonian until about a hundred 
years after the steam engine had become a 


Newton was a physicist, chemist, astro 
nomer, and theologian, but, above all, and 
all the time, he was a mathematician. Much 
of his mathematical work was of the type 
which we now designate as “ pure ” mathe. 
matics and is beyond the field of engineering, 
In so far as the calculus is an engineering 
tool it cannot be said without important 
qualifications that Newton’s genius con. 
tributed greatly to the evolution of the engi- 
neer’s art. Foreshadowings of the principles 
of the infinitesimal calculus are to be found 
in the writings of some of his predecessors, 
such as Napier, Kepler, Pascal, Fermat, and 
Barrow—Newton’s own professor and 
instructor at Cambridge. Everything was 
ripe for the discovery and it was Newton’s 
good fortune to come at the time fcrit. Even 
so, it must not be forgotten that Newton’s 
claim to be the discoverer of the calculus was 
hotly disputed in his own lifetime by 
Liebnitz and subsequent research has failed to 
establish in a completely unequivocal manner 
that Leibnitz’s claims were false. It seems 
highly probable that both men working inde- 
pendently arrived almost simultaneously at 
the principles of the calculus. It is to be 
added that Newton’s calculus with its 
“fluxions”’ and “fluents’’ was of a cumbrous 
nature and in time was ousted by Liebnitz’s. 
The calculus which engineers use to-day is 
Leibnitz’s, not Newton’s. Part of Newton's 
calculus survives in the typographically 
convenient notation x and 2%, which he 
adopted for his first and second fluxions. 
Otherwise it has vanished except as a chapter 
in the history of mathematics. 

Newton was born on Christmas Day, 300 
years ago, and, as already recorded in these 
pages, his tercentenary was celebrated by the 
Royal Society in a series of addresses delivered 
at the Royal Institution on November 30th, 
when occasion was taken to announce that 
negotiations to acquire and preserve the 
modest manor house at Woolsthorpe, in 
which he was born, had been successfully 
completed. Thus there will be preserved to 
future generations a fitting and personal 
memorial of an Englishman who has left on 
the whole world a mark which no subsequent 
work and thought up to this time and no 
work or thought which the future may hold 
will ever eradicate. Like all to whom great 
generalisations are due, Newton owed some- 
thing to predecessors, but what he borrowed 
or derived he wrought into new and better 
form and from heterogeneity produced 
generalisations, not only philosophically, but 
practically profitable to mankind. 


Water Power in Scotland 


Nor since 1929, when the Galloway Water 
Power Bill became law, has a single Bill for 
the construction of hydro-electric works in 
Scotland been promoted successfully in 
Parliament, and not since 1922 has the con- 
struction of a water power scheme in Northern 
Scotland received authorisation. Thus the 
development of water power in this country 
during the last twenty years has received a 
check just at a time when elsewhere in the 
world it has been pushed forward very 
rapidly. To quote from the Committee 
on Hydro-electric Development in Scotland, 
extracts from which we print on another 
page, “ The discouragement which has been 
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initiative in this field has been very grave ; 
for it is not easy to answer the challenge that 
the only policy which can be deduced from 
the action during these twenty years of a 
succession of Parliaments and of Govern- 
ments is that they will neither develop the 
resources themselves nor allow anyone else 
to do so.” In those years, while Bills were 
repeatedly brought forward—the defeat of 
the Caledonian Power Bill is referred to in 
the Report as “a tragic mistake, not only 
for Scotland, but for Great Britain ’—the 
whole subject became, to quote the Report 
once more, “involved in an atmosphere 
of grievance, suspicion, prejudice, and 
embittered controversy.” Nothing, we think, 
could serve better to dissipate that atmo- 
sphere than the clear cold reason that is 
exhibited in the Report of the Committee, 
whatever the particular facet of the subject 
it is discussing on any page. For though 
occasionally severe to the prejudiced or self- 
interested, the Committee has dealt sympa- 
thetically and exhaustively with the argu- 
ments of those who, however mistaken in 
their contentions, have had the welfare of the 
Highlands at heart, and its counter arguments 
must carry conviction to all unprejudiced 
minds. 

The Committee was composed of Lord 
Cooper, Mr. Neil Beaton, Mr. John A. 
Cameron, Viscount Weir, and Mr. James 
Williamson. They leave the reader of their 
Report in no doubt as to their opinions that 
hydro-electric works ought to be carried out 
in the Highlands ; that those works, when in 
operation, will be of great and lasting benefit 
to the Highlands themselves ; and that they 
should, except where conditions may after 
further investigation be found in a few 
isolated cases to favour experimental small- 
scale development, be large-scale works. 
Such an attitude vindicates much that civil 
engineers have been saying these many years 
past, and, if we may be allowed to brag a 
little, the views we have ourselves expressed 
from time to time in leading articles on the 
subject. It is not necessary for us, therefore, 
to go over the same ground again, nor could 
our arguments add anything of value to the 
very complete analysis to be found in the 
Report. Reference may, however, be made 
to recommendations in the Report about 
some of which there may be disagreement. 
When Parliament rejected the Glen Affric 
Bill in 1941 it did so on the understanding 
that the whole subject of the development 
of hydro-electric power in the Highlands 
would be studied with the possibility in 
view that it might be subjected to planned, 
stage-by-stage execution. That proposal is 
adopted in the Report by the recommenda- 
tion for the creation of a new public service 
corporation, to be called the North Scotland 
Hydro-electric Board, responsible for initiat- 
ing and undertaking the development of all 
further generation of electricity in the area 
concerned. Granted that planned develop- 
ment is regarded as necessary and desirable, 
little objection is likely to be raised to the 
creation of such a Board. But when it is 
further suggested that if such a corporation 
is set up it should be relieved of the delays 
and expenses involved in the acquisition of 
powers by including in the Act, which brings 
the new authority into being, authorisation, 
once and for all, of the scheme of develop- 


pulsory powers of acquisition to the Board, 
the Report enters more debatable ground. 
Civil engineers would undoubtedly welcome 
such arrangements that relieved them of much 
time-consuming trouble and considerable 
anxiety. But others, it is to be feared, may 
consider that their rights of compensation, 
&c., may be prejudiced and be therefore 
inclined to oppose such provisions. Addi- 
tional suggestions in the Report for the relief 
of hydro-electric undertakings from a propor- 
tion of local taxation may also arouse 
opposition, but seem to have _ behind 
them that force of unbiased reason that 
is so clearly apparent in the Report as a 





whole. 


It is clear that many measures will have 
to be taken in the future if the existing 
distress in and depopulation of the High- 
lands is to be brought to an end or alleviated. 
Hydro-electric power alone cannot achieve 
that end. But whatever action the Govern- 
ment now decides to take, whether to accept 
the recommendations in toto, to modify 
them, or to reject them, the Report has made 
it clear for all time that the proper planning 
and stage-by-stage development of large- 
scale hydro-electric works in Scotland is 
among the more important of those measures, 
and the one, above all others, without which 
prosperity can never be expected to return 
to the Highlands. 








T the ordinary general meeting of the 
Institution of Mechanical Engineers on 
Friday, December 18th, the following papers 
were read and discussed :—‘‘ The First Gas 
Turbine Locomotive,’ by Adolf Meyer, E.D., 
and ‘“‘ A New Rotary Compressor,” by A. J. 
R. Lysholm, M.I. Mech. E. 

In the absence of Dr. Meyer and Mr. 
Lysholm, Dr. Meyer’s paper was introduced 
by Mr. M. G. 8. Swallow and Mr. Lysholm’s 
paper by Mr. P. H. N. Ulander. 

Mr. W. A. Stanier (Past-President) opened 
the discussion, and after congratulating Dr. 
Meyer on having persuaded the Swiss Federal 
Railways to adopt his gas turbine locomo- 
tive, said that that locomotive seemed more 
important on account of what it might become 
than on account of what it actually was at 
present. It offered a somewhat reduced 
weight, pure rotary motion, and absence of 
water for any purpose as its three chief 
advantages compared with the diesel, but, 
on the other hand, it offered little more than 
half the thermal efficiency of the diesel. 

With coal as the cheapest and most readily 
obtainable fuel in this country, both types of 
engine, as oil burners, were open to some 
objection. If, however, a success could be 
made of burning powdered coal direct, as 
suggested in the paper, then, provided the 
turbine blades could be protected from the 
effect of the ash, a very important competitor 
to the steam locomotive might immediately 
arise. 

Since the first cost and maintenance costs 
of a turbine could be expected to bear some 
proportion to the rated horsepower, the gas 
turbine locomotive would appear to be at a 
permanent disadvantage, in that, as in the 
example given in the paper, 8000 H.P. had 
to be generated at the main turbine in order 
to obtain 2000 H.P. at the generator, the 
turbo-blower absorbing 6000 H.P. The final 
overall thermal efficiency obtainable from 
this very expensive process was not very 
much greater than that given by the best 
and most modern design of steam locomotive. 

The figures in Table I required some 
comment. The efficiency of the steam loco- 
motive was taken as 6 to 8 per cent. 
While that might be true for the generality 
of such locomotives, it was unfair to compare 
the general with the particular, and both the 
diesel electric and the gas turbine efficiencies 
quoted were in respect of units of the most 
modern design. The corresponding efficiency 
for the most modern steam locomotive design 
in this country was 11 per cent. and on the 





ment and, in addition, gives certain com- 


Continent it was 13 per cent., as compared 
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with the 15 to 16 per cent. of the gas turbine 
arrangement. 

With regard to the next figure in the table, 
mileage per year, figures of the order of 
180,000 to 250,000 miles per annum had no 
meaning in a country where the limits of 
annual mileage were due to traffic considera- 
tions and were not due to the capacity of the 
locomotive at all. The average annual 
mileage of the ‘ Coronation” class was 
80,000, but the “ Coronation ”’ engines were, 
of course, capable of achieving very much 
more than that if traffic considerations 
permitted. 

Dr. S. L. Smith, remarking that the 
approximate life of the gas turbine was given 
as thirty years, asked whether no reblading 
was provided for during the whole of that 
period, or whether it was assumed that 
reblading was carried out every ten years. 
The mileage given rather suggested that the 
locomotive was in operation for at least 
twelve hours a day, and consequently if no 
reblading was envisaged during the thirty- 
year life, that would correspond to at least 
130,000 hours’ subjection to high temperature 
and stress. In this country the life of high- 
temperature materials was usually com- 
puted on the basis of 100,000 hours’ life, 
t.e., 11-4 years, and it was very difficult to 
believe that the stresses could be so low as 
to permit of a life of thirty years. 

He observed that the inlet temperature to 
the turbine lay between 900 deg. and 1050 
deg. Fah. over a considerable range of power 
output, and he would like to ask what design 
criteria and materials were employed for the 
blades and what were the estimated stresses 
imposed upon them. 

Mr. B. Pochobradsky said that the metal 
in the turbine would be working continu- 
ously at 1000 deg. Fah. Not only in the 
turbines, but also in the superheaters and in 
the piping 1000 deg. was not an unusual 
temperature in power stations to-day, and 
they ran for many years continuously ; 
some of them did not stop, because they were 
more difficult to start than to run. There- 
fore there was nothing radically new in the 
turbine in question and nothing outstanding, 
except perhaps the performance in horse- 
power ; 8000 H.P. was a good deal to get out 
of a turbine of that size. 

The efficiency at draw bar, which was given 
as 15 to 16 per cent. forthe oil turbine, appeared 
either to be estimated on a turbine which 
already had some improvement over the one 
shown or to be over-estimated, because it 
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coupling and the draw bar and all the elec- 
trical and mechanical losses would be only 
about 10 per cent., and that seemed to him 
to be somewhat on the low side. Therefore 
he assumed that the figure given referred to 
a turbine locomotive with a little better 
efficiency. In the United States the turbine 
locomotive was likely to compete very 
successfully with the diesel locomotive, but in 
this country it would be necessary to await 
the results of the pulverised coal locomotive. 

Mr. A. C. Hirst, after discussing the 
Heilmann steam-electric locomotive, asked 
whether any consideration had ever been 
given to the use of pitch, either in the liquid 
or in the pulverised form, as fuel. Pitch had 
a high calorific value of over 16,000 B.Th.U. 
per pound, and a practically negligible ash 
content of about 0-2 per cent., and it was 
available in fairly large quantities now, 
particularly on the Continent. 

The absence of water in the gas turbine 
locomotive struck him as being one of its 
most important advantages, for a reason 
which was not mentioned in the paper, 
namely, the danger of freezing under severe 
winter conditions. That had been the cause 
of a great deal of trouble even in this country, 
and it was of still greater importance in 
Continental climatic conditions. 

Dr. F. T. Barwell said that in one part of 
his paper Dr. Meyer described a very remark- 
able achievement in mechanical engineering, 
but in another part he dealt with the economic 
justification of the development in question, 
and that, he thought, required a critical 
examination. 

The author compared a diesel-electric 
. locomotive and a gas turbine locomotive of 
equal power, and gave an analysis of the 
weights of those locomotives. The first item 
in the analysis was “‘ mechanical part,’ and 
it would be seen that the diesel-electric 
locomotive had an excess of 12-5 tons over 
the gas turbine locomotive. From a diagram, 
which gave the lengths of the two locomo- 
tives, one might imagine that that was due 
merely to the desire to have a bogie loco- 
motive, and he would like to know why that 
additional body weight was necessary when 
the difference between the actual power units 
was only 2-7 tons. Another 4-6 tons had 
gone on the electrical equipment. It there- 
fore appeared that the comparison was some- 
what fortuitous and that the real saving in 
weight was more of the order of 2-7 tons. 

With regard to railway development after 
the war, if the railway showed itself to be a 
useful transport machine for perhaps linking 
up rather than opening up colonial terri- 
tories and large mileages of main line were 
to be constructed in desert country, and so 
forth, the fact that no water was required by 
the gas turbine locomotive might well enable 
the cost of a new railway to be so reduced as 
to compensate in full for the additional cost 
of the locomotive. Therefore the total cost 
of the locomotives and the railway might 
be cheaper if the new railways could be laid 
out without reference to the necessity of 
providing water. 

Mr. I. V. Robinson said that, like Mr. 
Stanier, he was surprised that the Swiss 
Government had authorised a contract for 
the gas turbine locomotive, which had enabled 
Dr. Meyer’s company to da such very good 
pioneer work. It was all the more remarkable 
when one considered that in Switzerland 
reliance had normally to be placed on water 
power for electricity. It appeared to him 
that the gas turbine locomotive was likely 
to be of the greatest service in a country 
that was short of water, but had plenty of 
oil, such as Iraq or Iran. 

One point on which considerable emphasis 


of fuel as between the diesel-electric loco- 
motive and the gas turbine locomotive, but 
that applied only to the present market prices 
of the two fuels, and he thought it was fairly 
well known that those who controlled the 
price of oil would adjust it according to the 
demands. Equality of fuel cost, with only 
half the efficiency in the case of the gas 
turbine, might not be permanently such a 
useful factor for the gas turbine. 

The approximate cost per horsepower of 
the gas turbine was given as £13. He had 
worked that out on the stated weight, taking 
average fuel, and it seemed to him that the 
cost came to about £325 a ton. He thought 
that should be quite sufficient even for 
turbines of such small dimensions and good 
materials. It was also interesting to note 
that the cost per ton for the diesel-electric 
was very little different from that of the gas 
turbine. The approximate cost per horse- 
power was £17 10s. for the diesel-electric, as 
against £13 for the gas turbine, and there was 
a difference of approximately 20 per cent. in 
the weight, so the price per ton was just about 
the same. 

He would like to ask Mr. Swallow whether 
it would not be possible for Dr. Meyer to 
give some detailed figures of, for instance, 
pressures and temperatures at various points 
on the gas circuit and the air circuit. He 
felt that that would be of interest to many 
engineers and would enable them to estimate 
the possibilities a little better than they 
could do from the present paper. 

Mr. H. O. Farmer said that one point 
which had not been raised was the cost of 
lubricating oil. He thought it would be fair 
to say that, in the case of a diesel engine, 
such as would be used for a locomotive like 
the one in question, the lubricating oil con- 
sumption would be about 1 per cent. of the 
fuel consumption. It certainly would not be 
more than that. He also thought that it was 
fair to take the cost of lubricating oil as about 
fifteen times that of fuel oil. Therefore the 
figure of 20-30 given by the author as the 
lubrication costs of the diesel-electric as a 
percentage of fuel costs was far too high. 
He would like to ask whether, in the case of 
the gas turbine, it was necessary to use a 
lubricating oil such as was used with a steam 


type of lubricating oil which was on the 
market, 

He did not understand the weights in the 
table given in the section of the paper dealing 
with a comparison between a gas turbine 
locomotive and a diesel-electric locomotive 
of equal power. The electric generator of 
the diesel-electric set and of the gas turbine 
set would be about the same. It might run 
at between 800 and 900 r.p.m. The reduc- 
tion gear for the turbine drive would certainly 
weigh more than that for the diesel drive. 
The weight of the diesel plant was given as 
26 tons, as against 23-7 tons for the thermal 
part of the gas turbine locomotive, and he 
did not understand how the weight of the 
mechanical part of the diesel-electric set 
could be as much as 50 tons. He thought 
that it would be fairer to say at the end of 
the table that the weights of the two sets 
were more or less the same. 

Dr. G. V. Lomonossoff said in Russia the 
first gas turbine had been built by General 
Kuzminski in 1887, and in 1922 Professor 
Schelest had tried to apply a similar turbine 
to the locomotive. The attempt had been 
made in this country in 1923 to 1926, but 
had had no success. Both General Kuzminski 
and Professor Schelest had had the same 
difficulties as Dr. Meyer, namely, very high 
temperatures in the combustion chamber, 
and in order to decrease them they had mixed 
gases with water. Dr. Meyer had chosen 
another method to overcome those diffi- 
culties, namely, increasing greatly the excess 
of air. Asa result, 75 per cent. of the output 
of his turbine was absorbed by the com- 
pressor. All the author’s hopes were based 
on the utilisation of exhaust gases in the air 
heater, but heating air by dirty gases was a 
very doubtful operation. The lack of success 
of diesel locomotives with pneumatic trans- 
mission was due to that fact. 

The author’s figures entirely confirmed 
this conclusion. 

Mr. M. G. S. Swallow, in replying to the 
discussion, said he thought it would be 
better if the whole of the discussion was 
submitted to Dr. Meyer and that his reply 
should be published in the “ Transactions,” 
though it might be a good many months 
before that reply could be received. He did, 





turbine, which was about the most expensive 


however, reply to a few points. 








HILE investigating an epidemic of 
piston valve failures the writer has had 
an opportunity of studying the adverse effect 
of carbonisation on piston valve maintenance. 
Carbonisation is an arch-enemy of piston 
valves; from among some fifteen engines 
under observation several cases were found 
of wear or “ barrelling ” of piston valve liners 
to the extent of jin. (and even more in some 
cases) increase in bore taken over the port 
bridges, accompanied by severe scoring. 
This was found in engines with mileages 
varying from about 20,000 to 50,000 since 
shops. Valve rings were similarly worn in 
some cases to the extent of nearly }in. 
reduction of thickness in places. This wear 
was accompanied by heavy carbon deposits 
on valve heads and rings and in ports and 
exhaust passages, and it was clear that 
destruction of lubrication and abrasive action 
by carbonisation was causing the trouble. 

Apart, of course, from necessitating fre- 
quent boring of liners and ring renewals, 
liners and rings worn in this way caused 








seemed to be placed was the equality of cost 





Carbonisation of Locomotive Piston Valves 
By J. F. S. MacDONALD, A.M. Inst. C.E., A.M.I. Loco. E. 


heavy blowing through of valves and 
increased coal consumption. Furthermore, 
when valves were of the narrow ring type 
(fin. by #in. section rings), breakage of 
rings was frequent. This was due, no doubt, 
in some degree to the fatiguing effect on the 
rings of constantly opening and closing to 
adapt themselves to the varying bore of 
“ barrelled ” liners, coupled with loss of 
strength owing to wear and also loss of 
elasticity caused by carbon jamming the 
rings in the grooves; but a less obvious 
factor which was eventually traced down was 
excessive ring gap, which permitted ring 
ends to overlap the comparatively narrow 
port bridges, drop in to the ports and foul 
the edges. Diametral wear of jin. on liner 
and ring combined means an increase in gap 
of more than 3in.; in addition, there may be 
slight errors of workmanship, and the dia- 
gram shows the results produced by these 
cumulative effects. 

Heavy carbonisation of valves, rings, and 
liners imposes additional stress on valve 
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motion components, as the valve takes more 
driving, and in the cases where heavy 
carbonisation was observed it was usually 
found that the combination lever spindle 
guide motion pin bush was badly worn. 
Breakages of valve rings in the manner 
described usually involved fracture also of 
the cast iron piston valve heads. 

Conflicting views have been put forward as 
to the cause of carbonisation, some engineers 
holding that it is the result of steam at high 
superheat “ flashing ” the oil, others that it 
is caused by flue gases and ashes drawn down 
the blast pipe when drifting. Although it 
is the case that the temperature of steam at 
high superheat is higher than the flash 
point of ordinary superheater cylinder oil, 
the writer holds the latter view, for the 
following reasons :— 

First, combustion of oil cannot take 
place in the absence of air, and obviously 
when the high superheat steam is present 
air must be excluded ; 

Secondly, if ‘‘ flashing ” of oil were the 
cause, carbonisation would be found 
heaviest on the trunk of the piston valve 
and in the steam chest, whereas these 
parts are almost always practically clean 
and carbonisation occurs on the valve 
heads, in the ports, and most of all in the 
exhaust passages ; 

Thirdly, of the fifteen engines under 
observation, those fitted with snifting 
valves invariably kept comparatively free 
from carbon, while those not so fitted all 
carbonised up to a greater or lesser extent. 
Evidently the effect of the snifting valves 
was to break the vacuum in the steam 
chest and cylinders, which would other- 
wise have drawn in flue gases and ashes. 


The engines under observation were all of 
the same class, but some had snifting valves, 
which were mounted on the superheater 
header, while others, having a different 
pattern of superheater header, had not. All 
engines had hydrostatic lubricators of modern 
type. During the course of monthly examina- 
tions over a long period, during which each 
engine was handled by a large number of 
different drivers, the very much lesser 
incidence of carbonisation in engines having 
snifting valves, by contrast with those 
without, was very marked. Later, engines 
without snifting valves had snifting valves 
applied on the steam chests, whereupon 
carbonisation largely ceased in these engines 
also. Evidently when the engine is drifting 
in full gear the piston tends to draw air from 
the steam chest into the cylinders up to the 
point of cut-off—say, 75 per cent. of the 
stroke. When there is a snifting valve the 
necessary air is admitted by it to prevent 
appreciable vacuum occurring behind the 
piston and in the steam chest, but when there 
is no such valve a vacuum occurs, into which 
air and flue gas is drawn down the blast pipe 
the instant the piston valve opens to exhaust. 

For minimisation of carbonisation it is 
also necessary to avoid firing up when drift- 
ing and to avoid an excessive rate of oil feed 
to the valves and pistons. The thick black 
smoke given off when a quantity of fresh coal 
is put on a dull fire carries with it much 
carbon, the product of incomplete com- 
bustion, and this, if drawn into the cylinder 
and steam chest, will cause heavy deposits 
of carbon. As far as oil feed is concerned, 
with small two-cylinder engines having 
hydrostatic lubricators and cylinders of 
about 16in. by 24in., three drops per minute 
to each steam chest and two drops per 
minute to each cylinder, five drops per 
minute in each glass, if only two feed lubri- 
cators are provided, provides ample lubri- 


224in. by 28in. the feed may be four and 
a half drops per minute to each steam chest 
and two and a half drops per minute to each 
cylinder. Feed should be shut off when 
standing for more than a minute or two. It 
will be noticed that on this basis goods 
engines receive more oil per mile, which is 
as it should be, bearing in mind that owing 
to their smaller wheels they make more 
working strokes per mile than passenger 
engines, It is, of course, necessary from the 
practical operating point of view to convert 
these allowances to a mileage basis, and this 
can, be done by check of actual consumption 
on trips, when the lubricator is set to the 
recommended rates of feed; alternatively, 
mileage allowances can be arrived at by 
assuming a reasonable basic mean service 
speed (inclusive of short stops when the 
lubricator is not shut off) for each class of 
engine and making test of the number of 
drops passed per pint by the class of hydro- 
static lubricator in use. The same mileage 
allowances will apply for engines having 
mechanical lubricators. It is assumed that 
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these will be fitted with anti-carbonisers, by 
which a jet of steam is mixed with the oil 
feed, thereby delivering it to the steam 
chests and cylinders in an atomised form, 
similar to that obtaining when hydrostatic 
lubricators are used. 

The writer has not found that the fitting 
of drifting valves, by which the driver can 
supply a small quantity of steam to the steam 
chests when drifting, has had any appre- 
ciable effect on carbonisation. Theoretically 
they should maintain the oil supply in an 
atomised mist form in steam chests and 
cylinders when drifting, but the fact that 
drivers often do not use them—in fact, for 
reasons of controlling speed they some- 
times cannot use them—largely vitiates any 
theoretical advantage they may confer. 

As regards type of superheater cylinder 
oil, it is often held that compound oils— 
mineral with an admixture of 5 to 20 per 
cent. animal or vegetable oil—cause less 
carbonisation than straight mineral oil. 
Whether this is actually the case or not the 
writer is unable to say, but in his own expe- 
rience with engines fitted with hydrostatic 
lubricators and snifting valves, and with oil 
allowances conforming to those indicated 
above, a straight mineral oil has behaved 
entirely satisfactorily. With good lubrica- 
tion and freedom from carbonisation there 
seems no reason why engines should not run 
100,000 miles before renewal of piston valve 
rings or boring of liners is necessitated. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ENGINEERING EDUCATION 


Srr,—I was pleased to see that Mr. Pestereff 
includes ethics in his syllabus. I have found 
the moral integrity of my superiors and 
responsible representatives of other firms in 
many instances to be, in my opinion, out- 
rageous. 
My education cost my father from £3500 to 
£4000. He has educated six children to the 
same standard, but is, needless to say, not an 
engineer. 
In his estimate of the residue required to 
maintain life, Mr. Pestereff appears to have 
overlooked the frequent necessity for the young 
engineer to live away from home, and to have 
good lodgings, so that study is possible. Also, 
unless engineers are to be content to live in the 
undesirable districts which surround many of 
our factories, a car is a necessity, and cost 
about £2 a week before the war. The expenses 
of membership of the various institutions, sub- 
scriptions to technical publications, entertain- 
ment expenses, which are rarely fully covered 
by engineering firms, are also, in total, con- 
siderable. 
Just before the war, enterprising young engi- 
neers were offered a great opportunity on the 
trading estates. In 1938 I was concerned with 
the launching of a plastics firm in this way. I 
hope this door will be opened again as soon as 
possible after the war. 
You will appreciate, Sir, the reasons which 
compel me to use a nom de plume. 
TECHNOCRAT, 
B.A., A.M. Inst. C.E., A.M.I.E.E., 
G.I. Mech. E. 
December 22nd. 








Sixty Years Ago 





Frymnc MACHINES 


THE principal leading article in our issue of 
December 29th, 1882, was devoted to a dis- 
cussion of “flying machines.” By that term 
we obviously meant equipment or harness, 
which, when fastened to the human body, 
would enable man to ascend and travel through 
the air by the expenditure of his own unaided 
muscular power. After five or six thousand 
years of endeavour to fit himself with wings, 
man had still to face the fact that persistent 
failure still attended every enterprise of the 
kind. The hopes that had been formed that 
the constructive powers possessed by modern 
engineers would solve the problem had, we said, 
all been disappointed. We were probably no. 
nearer flying now than we were a thousand 
years ago. We then proceeded to explain why 
it was impossible for man to fly by his own 
unaided energy. The argument followed made 
use of data pertaining to the largest-known 
flying bird, the albatross, and was in effect an 
outline of the theory now known as the com- 
parison of similar structures. In the last few 
lines of the article we discussed the possibility 
of man achieving flight by means of power- 
driven machines. Whether he could produce a 
machine to supplement his own want of force 
remained, we said, to be seen. Such a motor 
could not, we thought, be driven by steam. It 
was, however, not impossible that a machine 
might be made which would be caused to fly by 
means of a small electric motor run at a very 
high speed and worked by the aid of a couple of 
wires from the ground. That, however, would 
hardly be flying in the true sense of the word. 
When a machine could be made, each pound of 
which would develop as much energy as each 
pound of a bird, flying might be possible, but 








cation, while for engines with cylinders. of 


not until then. 
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The First Gas Turbine 


Locomotive* 
By ADOLF MEYER, E.D.t+ 


Acceptance.—Extensive tests were carried out 
on the [turbine] set at the Baden works by the 
Swiss Association of SteamBoiler Proprietors, 
the Swiss Association of Electrical Engineers, 
and the purchaser. The points measured are 
recorded in Fig. 2; they show a very good 
agreement with the calculated values. After 
the tests the unit was transported to Basel, 
where it was fitted as a whole on the locomotive 
(Fig. 1). 

Running.—Having reviewed the general 
operating principles of the gas turbine loco- 
motive, the interesting details of operation can 
perhaps be best followed by the reader if he 
imagines himself accompanying the driver on 
one of his runs. (There being no need for a 
fireman, the driver is normally the only operator 
on the car.) His first duty on climbing into his 
locomotive in the morning is to start the 
auxiliary diesel-driven generator, which serves 
to bring the main power unit to a speed such 


D 


= 


uw 


when released, interrupts the fuel supply and 
applies the compressed air brakes, thereby 
bringing the train to a standstill—a safety 
measure also in use on other forms of electric 
locomotives. The driver then starts the train 
by gradually moving the control hand wheel 
through the starting notches; at the same 
time he may draw attention to the smooth and 
regular, though fast, acceleration which is 
attributable to the high inertia of the fast- 
rotating masses of the power unit; the train 
gradually acquires full speed, the steady riding 
of the locomotive being particularly noticeable 
even on the relatively poor track of the branch 
line on which the train is running. 

This is due partly to the good springing of the 
mechanical portion—supplied by the Swiss 
Locomotive and Machine Works, Winterthur— 
and partly to the method of supporting the 
power unit, whose base-plate carrying all com- 
ponents (combustion chamber, gas turbine, 
compressor, and generator) is supported on a 
three-point elastic suspension just like a modern 
automobile engine. The gyroscopic effect of 
the power unit, though it is hardly noticeable, 
may also have something to do with it. 

On approaching a rising gradient, for which 
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C. Compressor. 
D. Air preheater. 


A. Combustion chamber. 
B. Gas turbine. 


Swain S 


E. Reduction gear. G. Auxiliary frame. 


F. D.C. generator. 


The compressed and preheated air is introduced into the combustion chamber partly as combustion air through 
the air nozzle ring (with vanes) 1, partly as cooling air through the slits 2, while the fuel is introduced through 


the injection nozzle 3. 


Combustion gas and cooling air mix in chamber 4, and form the driving gas proper. 


The 


exhaust gases, which are still hot, enter the preheater at 5 and leave it through the slits 6 in the locomotive roof. 
Air enters at 7. The air outlet duct 8 is provided with several expansion joints 9 on account of the different 


expansions of the gas turbine set and the preheater. 


Fic. 1—Section through Gas Turbine Unit of the Locomotive 


that enough air is delivered by the compressor 
to permit lighting the burner. The time lapse 
between the starting by means of the auxiliary 
diesel set and the lighting of the burner is about 
four minutes. He then ignites the fuel by means 
of an electrically heated ignition element, 
whereupon the set, now assisted by the com- 
bustion, begins to accelerate more rapidly. 
Returning to the driving cab (Fig. 5), he now 
switches over the diesel-driven generator from 
the generator of the gas turbine to the driving 
motors, and can in this manner shunt the loco- 
motive at a speed of about 6 m.p.h. to the train 
without having to use the gas turbine set, 
which in the meantime continues to accelerate 
automatically until, after a further period of 
four minutes, the normal light-load speed is 
attained. Whilst the locomotive is being 
coupled to the train, the driver shuts down the 
auxiliary diesel engine unit and switches the 
driving motors over to the main generator. 

Up to this moment the auxiliary services have 
been supplied by a small storage battery, which 
also serves for starting the auxiliary diesel set. 
It was at first intended to make this battery 
large enough to be able to serve for starting the 
gas turbine. Closer consideration led, however, 
to the abandonment of this idea, since the 
diesel engine appeared to be more reliable for 
frequent starting. 

The run may now begin. The driver treads 
on the dead man’s spring floorboard, which, 





* Institution of Mechanical Engineers, December 18th, 
1942.—Abstract. A description of this locomotive 


appeared in our issue of October 23rd, 1942, from which 
Fig. 1 and its legend are reproduced. 
+ Director, Brown, Boveri and Co., Ltd., Baden, 


more power is required, the driver has only te 
rotate his control wheel a few notches further ; 
the governing gear does the rest. It is therefore 
appropriate here to consider the governing 
system. 

The Governing System.—The regulation of the 
power developed by a locomotive with electrical 
transmission, whether driven by a Diesel engine 
or by a gas turbine, requires a co-ordination of 
the power developed by the engine and that 
delivered by the motors—or rather by the 
generator. This is effected by regulating the 
field of the generator by means of a.servo-field 
regulator operated by the oil pressure governing 
system shown in somewhat simplified form in 
Fig. 3. 

The pump 9 delivers oil under pressure to the 
pressure line common to all control devices, 
from which, during starting, lubricating oil is 
also furnished to the bearings through the 
throttling orifice 31. During running, the 
bearing lubrication is assured by the direct- 
driven pump 8. The main control wheel 14, 
operated by the driver, regulates simul- 
taneously vid the lines 18 and 19 the amount 
of fuel delivered by the pump 7 to the burner 12 
in the combustion chamber 2 controlled by the 
servo-motor 20 and also the position of the speed 
governor sleeve 21, by means of the servo- 
operated cam 22. The speed is thereby made 
to vary with the oil pressure according to a 
definite law, the speed regulator in turn con- 
trolling the servo-field regulator 24 vid the line 
23 and hence also the electrical output. 

If, for instance, more power is required for a 






hand wheel, thus increasing the oil pressure jn 
these lines. The servo-motor 20 allows more 
fuel to pass from the burner into the com. 
bustion chamber ; the cam sector 22 is rotated 
by the rack and alters the position of the 
governor sleeve 21 so that the latter causes the 
speed of the set to increase. Because, however, 
of the large inertia of the rotating masses of 
the turbine 3, the compressor 1, and _ the 
generator 6, the speed lags temporarily Behind 
the value corresponding to the new governor 
setting. This condition is equivalent to that 
occurring upon overload, and the servo-field 
regulator is therefore influenced first by the 
speed governor in such a way as to remove load, 
notwithstanding that an increase in output is 
being initiated. 

This apparently wrong operation of the field 
regulator is, however (as will be seen presently), 
quite correct and of direct assistance to the 
achievement of the desired result, since it makes 
the entire excess of power, resulting both from 
the reduction of the electrical load and from the 
increase in fuel quantity, available for accelerat- 
ing the set. The effects are (a) to reduce con- 
siderably the temporary period of increased gas 
temperature, and (b) to cause the final speed at 
which the compressor delivers an air quantity 
corresponding to the increased fuel quantity to 
be attained in the shortest possible time. 
This action is further assisted by a piston 
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Percentage efficiency in relation to load. 

Speed of generator in relation to load. 

3. Gas turbine inlet temperature, in deg. Fah. 

in relation to load. 

» 4. Blower delivery pressure, in lb. per squar: 
inch, in relation to load. 


Curve 1, 


FIG. 2—Operating Characteristics of a Gas Turbine 
Plant for Traction Purposes 


valve 26 coupled with the field regulator, which, 
in the overload position, causes an additional 
increase in the supply of fuel oil by. increasing 
the pressure in the line 32. 

As a result of the events described above the 
speed of the set soon begins to exceed the new 
setting of the governor. At this instant the 
pressure begins to rise in the line 23 from the 
speed governor, causing the field regulator to 
be moved forward again until equilibrium is 
attained between the load on the generator and 
the useful output of the gas turbine. If the 
load is reduced the same events take place in 
the reverse sequence. 

The lever 15 when in the “ off” position 
shuts off the governing oil supply from the 
driving cab A, when, for instance, cab B is in 
use. In the forward and reverse positions it 
also serves as a reversing switch for the motors. 
The screw knob 16 enables the relation between 
the fuel oil quantity, 7.e., the output and the 


the cam sector 22), to be adjusted when, for 
instance, a considerable change of the external 
temperature renders such an adjustment 
desirable. 

Finally, the lever 17 enables a similar adjust- 
ment to be made temporarily when, for example, 
during a short stop it is desired to keep the light 
running speed high, in order to reduce the time 
required to accelerate the set upon restarting 
and to be able to obtain a maximum starting 
torque in the shortest possible time. 

It is seen that the automatic control attends 
to everything in the best manner, whilst leaving 
the driver free at all times to intervene in the 





rising gradient, the driver opens up the oil 





Switzerland. 





supply to lines 18 and 19 by rotating the control 





regulating process, should he consider it neces- 
sary to do so. 





speed (which is otherwise fixed by the form of 
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The control system also comprises a number 
of safety devices. If, for instance, the driver, 
instead of starting to give cxtra fuel on 
approaching a gradient, does not begin to do 
so until the train has started to climb and is 
losing speed, he may be tempted to make up 





flame may suddenly extinguish (due to the 
presence of water in the fuel oil or to some such 
cause) without the driver noticing it. Oil 
would then continue to flow into the combus- 
tion chamber without being burnt. This is 
prevented by a thermostat which receives heat 
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Drivers’ cabs. 

Compressor. 

Combustion chamber. 

Gas turbine. 

Air preheater. 

Gearing. 

Generator. 

Fuel pump. 

Control and lubricating oil pump. 

9. Auxiliary pump. 

10. Oil cooler. 

11. Pressure limiter. 

12. Fuel nozzle. 

13. Remote-operated ignition-rod. 

14. Main control wheel with double valve and 
excitation resistor. 

15. Reversing switch with oil stop cock and remov- 
able key. 

16. Temperature adjustor. 


- 
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17, Lever for adjusting lower or higher no-load 
speed (in readiness for service). 
18. Fuel control oil system. 
19. Speed control oil system. 
20. Piston for fugl nozzle. 
21. Speed regulator. 
22. Cam for varying speed from driver’s cab (dis- 
—— sleeve of regulator 17). 
ydraulic transmission of control impulse from 
17 to field rheostat. 
24. Field rheostat with rotary valve. 
25. Control valve for 24. 
26. Control valve for varying rate of fuel during 
regulating process. 
27. Emergency governor. 
28. Safety valve. 
29. Non-return valve. 
30. Safety temperature regulator. 
31. Oil baffle. 
32. Oil pipe for fuel control system. 


Fic. 3—0Oil Pressure Control of a Gas Turbine Plant for Traction Purposes 


for his oversight by cutting out several notches 
at once. As, however, the high inertia of the 
fast-rotating masses may possibly not enable 
the speed of the set, and hence the air quantity, 
to adjust itself sufficiently rapidly to the 
increased fuel quantity, an excessively high 
temperatufe might result which could in time 
prove harmful to the blading. A red warning 
lamp suddenly lights in front of the driver : 
“Temperature too high.’’ If he improperly 
refuses to heed this warning and neglects to 
move the control wheel back one or two 
notches, the same thermostat which lights the 
red lamp, after the temperature has risen a 
further 30 deg. Fah., causes the fuel pump to be 
shut down, thus protecting the blading from 
harm and causing a short but annoying inter- 
ruption of service, as some one or two minutes 
are required for restarting the pump and for re- 
ignition, although the set is still running. Such 
a mishap is hardly likely to happen twice to the 
same driver. A further safety arrangement 
guards against overspeeding of the set, if, 
because of a broken coupling or any other 
reason, the load should be suddenly removed. 
The intervention of the normal governing gear 
in reducing the fuel might in such a case come 
too late to prevent an excessive rise in speed. 
The overspeed governor then comes into action, 
releasing the maximum normal by 10 per cent. 
and thereby causing the atmospheric blow-off 
valve to open, overloading the compressor and 
reducing the air quantity in the combustion 
chamber to such an extent that the rising 
gas temperature causes the above-mentioned 
thermostat to operate, shutting down the fuel 
pump 7 and hence also the set. 


only by radiation from the flame and which 
upon extinction of the latter causes it to reignite 
automatically. 

A further safety measure is provided by an 
oil pressure relay which shuts off the fuel 





The converse case may occur—that is, the 


should the governing oil pressure fall below a 
certain minimum. 

Power Braking—Hawving reached the crest 
of the rise, the driver can now roll down the 
other side towards the valley. It would be 
convenient to be able to use here some form of 
power braking instead of the compressed air 
brakes with their objectionable wear of brake 
blocks and of wheel tyres. Although the gas 
turbine locomotive was not at first designed for 
power braking, this is now being arranged for. 
It will be recalled that the output of the gas 
turbine at full load is 8000 H.P., and the power 
taken by the compressor 6000 H.P., leaving 
2000 H.P. as useful power. If now, whilst 
coasting downhill the fuel oil supply is shut off 
or reduced to such an extent that the flame 
just continues to burn, and the motors are 
converted to generators by suitably exciting 
the fields, power will be delivered by the motors 
to the main generator, which, operating as a 
motor, drives the turbine and compressor. By 
opening the blow-off valve which normally is 
actuated only by the overspeed governor, the 
greater part of the air delivered by the com- 
pressor escapes to atmosphere, only a small 
fraction flowing through the air heater to the 
combustion chamber—just sufficient, in fact, to 
keep the burner alight with a small flame, unless 
it is preferred to shut off the oil fuel completely - 
In this manner it is possible to make use of the 
full motor power for braking without having 
to employ any additional apparatus. 

Heating.—If the train returns over the St. 
Gothard from a run in the south, heating may 
be needed. Here the gas turbine is ideal, as it 
enables electrical energy to be supplied for 
heating to the extent of 25 per cent. of the 
useful power at the wheel rim, without increas- 
ing the fuel consumption (Fig. 6). For this 
purpose a single-phase generator, of suitable 
voltage and frequency for delivering the heating 
requirements of the cars, is built into the frame 
of the main generator. It is seen from Fig. 6 
that with decreasing temperature of the inlet 
air the power taken by the compressor increases 
more slowly than that of the turbine, and hence 
the excess of power grows to such an extent as 
to cover fully all heating requirements, what- 
ever the outside temperature ; for the lower 
the outside temperature, the greater the excess 
power. 

Shutting Down.—When the driver returns the 
control wheel to the “ off” position, either on 
stopping or during a downhill run, he does not 
shut off the fuel entirely, but only reduces it 
to an amount just sufficient to keep the set 
running light, the governing gear at the same 
time automatically reducing the speed from the 
full load value of 5200 to 3000 r.p.m. Only 
when the run is completed and the locomotive 





has been brought to the depét does the driver 





Fic. 4—Gas Turbine Generator Unit Being Lowered into the Locomotive 
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fuel pump. 
The driver’s 


to, which, 
matically. 

Turning Device.—It is known from experi- 
ence with steam turbines that as a result of the 
tendency of heat to rise, the rotor takes on a 
more or less pronounced arched form after 
shutting down, and that according to the size 
and operating temperature it may require up 
to six hours or more to straighten out. To 
avoid this, the gas turbine locomotive is pro- 
vided with an electrically operated turning 


however, is done entirely auto- 





5—Driver’s Cab Arranged for Solo Operation, 


Fic. 
3 200 H. P. 


Gas Turbine Locomotive 

device (fed from the battery) which during six 
hours rotates the spindle every half-hour 
through .180 deg. Only at the conclusion of 
this operation does the time switch disconnect 
the battery and the locomotive equipment 
finally become still. 


APPENDIX I: 

Factory AND Roap Tests on 2200 H.P. Gas 
TURBINE LOCOMOTIVE FOR THE SwiIss 
FEDERAL RaAILWways 

After completion of the thermo-electric 
portion of the gas turbine locomotive, various 
tests were conducted, both at the works of the 

Brown, Boveri Company, in Baden, Switzer- 


TaBLE I.—Principal Shop Test Results 


























Loading. 
Quantity measured. No 4 i Full 
load. | load. | load. | load. 
Duration oftest,min. ...| 40 60 60 165 
Input to generator, MW ...| 0 | 795-7/1298-7/1648-6 
Fuel consumption (relative 
to lower calorific value of 
j 18,000 B.Th.U. per lb.), 
Jb. per hour ... 444 988 | 1386 | 1945 
Fuel consumption, ib. per 
H.P.-hour . — |0-9302)0-7971)0-8797 
Thermal efficiency relative 
to generator eee 
per cent.. - — 15-27| 17-74} 16-07 
Speed of gas ‘turbine, 1 r. p- m.| — | 3529 | 4178 | 5257 
Speed of generator, r.p.m.| — 558 660 830 
Temperature at turbine in- 
take,deg.Fah. ... ...| — 959 |1010-2) 1086 
Average room saci 
came deg. Fah. .. 65-3 





Maximum fuel consump- 
tion at full load, —— 


by the contract 0- 8936 Ib. per H.P.-hour 








land, and also with the completed locomotive on 
several lines of the Swiss Federal Railway 
system. 

The prime objective of these tests was to 
ascertain if the stipulations of the contract had 
been fulfilled, and, in addition, to find out how 
the locomotive would perform under actual 


shut off the fuel completely by stopping the 


work is now over, but in the 
locomotive there is still a duty to be attended 





usually entirely different from those obtaining 
on the test bed. 

Official workshop accepiance tests of the gas 
turbine generator group were carried out on the 
test bed of the Baden works on September Ist, 
1941, in the presence of representatives of the 
Swiss Federal Railways. The electrical measure- 
ments were carried out by the engineering 
department of the Swiss Electrical Engineers’ 
Association, and those of the fuel consumption 
were in the hands of the inspection department 
of the Swiss Association of Steam Boiler 
Owners. The chief results of the official accept- 
ance tests are given briefly below, whilst the 
full report is reproduced in Appendix II. 

After the locomotive was completed, a series 
of road tests were made. Due to the war con- 
ditions, the fuel situation in Switzerland is 
quite serious, and therefore only a very limited 
number of road tests could be carried out. The 
results of three such tests are given in Table IT. 











TaBLe II.—Road Test Results 
Test No. 1. No. 2. | No. 3. 
Length of rites, ‘miles x 100-2 60-4 | 41-55 
Total weight of train, tons* 4 30° 313 313 
Total elevation, feet above sea | 
level e + 906 +- 1358 266 
Average ruling gradient, per 
cent. 0-171 | 0-4265;—0-121 
Running time, ine ieluding stops, 
min. -| 147-5 | 101-5 | 52 
No. of stops. an 9 ype 
Running time without stops, 
min. -| 130-5 83-5 | 50 
Average speed without stops, 
m.p.h. ... 46 43-5 | 49-7 
Power output at generator ter- | 
minals, kWh 1597-6] 818-5 | 428-3 
Output at generator ‘coupling, 
Vh 1735-5} 892-5 | 466 
Fuel consumption “(e alorific | 
value, 18,000 B.Th.U. per 
Ib.), Ib. me ...) 2805 1783 998 
Fuel consumption, Le. per } 
H.P.-hour os wets Was <“— 1-4923) 1-5973 
| 





* Reckoned as 2000 lb. 


Based on the experience gained during the 
various tests carried out on the test bed and 
with the locomotive on the road, some refine- 
ments will be introduced for future execution, 
which will result in the following improvements : 


(1) The power input at the 
coupling will be increased from 
2500 H.P. 

(2) It has been found possible to lower the 

fuel consumption at all loads, particularly at 
small loads. This gain is obtained by an 
improvement of the turbine blading and by 
provisions to increase operating temperatures 
at small loads, which so far were unneces- 
sarily low. 
The time required to accelerate a train of a 
total weight of 321 tons (weight of locomotive 
101 tons, weight of train 220 tons) from stand- 
still to the speeds mentioned below was :— 


generator 
2200 to 





Gradi- Speed, Time Time | Accelera- 
ent, m.p-h. | measured,! guaran- tion, 
per sec. teed, sec. }| m.p.h., per 
cent. sec. 

0 56 112 150 0-5 
1-2 37°3 97 150 0-385 
1-8 24-85 90 100 0-276 
2-6 18-65 100 100 0- 1865 














APPENDIX II: 


REPORT OF THE Swiss ASSOCIATION OF STEAM 
BoreER OWNERS ON MEASUREMENTS OF 
FuEt CoNSUMPTION OF THE Brown, 
Boverr Gas TuRBINE LOCOMOTIVE 
(ORDER No. 22,950), CARRIED OUT ON 
JANUARY 9TH, 1941 


In connection with the acceptance tests 
carried out on the gas turbine locomotive manu- 
factured by Messrs. Brown, Boveri for the Swiss 
Federal Railways on order No. 22,950, and at 
the request of Brown, Boveri and Co., Ltd., 
Dr. Moser and Mr. Steinemann, of the Associa- 
tion Suisse de Propriétaires de Chaudiére a 
Vapeur, made, on January 9th, 1941, the 
measurements necessary to determine the fuel 
oil consumption of the gas turbine. 








of the fuel oil burnt was determined by means 
of the Brown, Boveri steelyard Inv. No. 211, 
checked on January 7th, 1941, by the Baden 
district weights and measures official. In 
addition, the volume of the fuel was continually 
measured by means of a Bopp and Reuter oj] 
meter. Since the steelyard container could not 
take the whole quantity of fuel required for the 
test at full and at three-quarter loads, the fue] 
oil consumption during test I (full load) was 
only determined by direct weighing during four 
periods of a total of 105 min., i.e., for 64 per 
cent. of the duration of the test, and during 
test III (half load) for 45 min., or 75 per cent, 
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Fic. 6——Gas Turbine Output and Fuel Consumption 


in relation to Air Intake Temperature 

of the testing time. It was possible, however, 
reliably to determine the whole weight of the 
fuel on the basis of the comparison between 
the individual weighings and the corresponding 
readings on the oil meter, and by measuring the 
temperature of the fuel oil on the oil meter and 
its specific gravity (that is, by calibrating the 
oil meter several times). During the no-load 
and half-load tests, the weight of the fuel oil 
was determined directly by uninterrupted 
weighing. 

The pressure of the fuel oil before the fuel 
nozzle and the adjustment of the latter were also 
checked. To determine the calorific value, the 
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FUEL Ol. CONSUMPTION—GARM, PER B.H.P. PER HR. 
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OUTPUT ON GEAR COUPLING=—B.H.P. 
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Fic. 7——Fuel Consumption and Thermal Efficiency 


Swiss Federal Material Testing Institute checked 
the fuel at regular intervals during the full-load 
test. 

According to the test report, No. 3 DB, of 
the Swiss Federal Material Testing Institute, 
dated January 15th, 1941, the lower calorific 
value of the fuel resulting from a mixture of 
fuel oils 2a and 3 was 9885 kilo.-cal. per kilo- 
gramme. As anticipated during the test, the 
fuel oil contained a certain amount of water 
(1-66 per cent.). Due to this fact, the lower 








service conditions, which, as is well known, are 


Notes on Measurements Made.—The weight 


calorific value was reduced by 1-6 per cent., 
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referred to that of oil containing no water. 
Since the guarantees were based on a lower 
calorific value of 10,000 kilo.-val. per kilo- 
gramme, the fuel oil consumption indicated 
under items 43 and 51 was converted to that 
value. 

Fig. 7 (diagram No. 1498 in the report) gives 
the fuel oil consumption in kilogrammes per 
hour, referred to a basis of 10,000 kilo.-cal. per 
kilogramme, the thermal efficiency, and the 
specific fuel oil consumption expressed in 
grammes per brake horsepower-hour in relation 
to the output measured at the generator gear 
coupling. It is to be noted that only the D.C. 
generator was loaded during these tests. The 
single-phase A.C. and the auxiliary D.C. gene- 
rator, however, were not excited and conse- 
quently delivered no power. 

For further data we refer to the results of 
the measurements, which need no further 
comment. 

ASSOCIATION OF STEAM 
BorLER OWNERS, 
Moser, Chief Engineer. 
STEINEMANN, Assistant. 


Swiss 


(Signed) 








Squeeze Riveter 





WE illustrate herewith a new squeeze riveter> 
introduced by Broom and Wade, Ltd., of High 
Wycombe. It is known as the “S.H.H. 30” 
and is of the purely air-operated type. Without 
yoke it weighs only 9lb. and is capable of 

















SQUEEZE RIVETER 


closing }in. diameter dural or in. diameter 
mild steel rivets. The tool exerts a pressure of 
5 tons at the snaps. Initial load is developed 
in a cylinder, 3}in. bore by 3}in. stroke, and is 
transmitted through an inclined plane and 
toggle gear to the moving snap, which has a 
travel of }#fin. As a result, the force exerted 





BENCH MOUNTED SQUEEZE RIVETER 


progressively increases as the snaps close—just 
what is required for riveting. The tool is 
designed to use screwed-on yokes having the 
same thread as those used with the “ H.P.S. 5” 
hydro-pneumatic riveter by the same makers. 
When used with bench or floor-mounted yokes 
the hand throttle valve can be secured in the 





open position and a foot-operated control valve 
used. Standard open type yokes are supplied 
with reaches ranging from l}in. to Qin. and 
scissors yokes with reaches from 2%in. to Tin. 








Universal Dial Gauges 





WE illustrate herewith two dial gauges 
supplied by Wickman, Ltd., of Coventry. 
These gauges are designed for tool-room and 
machine shop inspection. That illustrated in 
Fig. 1, the model 10, is similar to those used 
with height and surface gauges. The dial has a 




















FIG. 1—-MODEL 10 DIAL GAUGE 


diameter of lin. and the graduations are black 
on a white background. A reversible movement 
is operated by a small switch lever which is 
mounted on the side of the body. The bezel is 
rotatable for setting to zero and is graduated 
either in 0-000lin. or 0-002 mm. The ball 
contact can be set at any angle in an arc of 
190 deg. A universal steel clamp on a sliding 

















Fic. 2—MODEL 20 DIAL GAUGE 


base is incorporated for attaching to surface 
gauges, height gauges, and tool posts. The other 
gauge, Fig. 2, the model 20, has a light move- 
ment of between 32 and 46 grammes pressure. 
The bearings are mounted on hard steel and 
the pivots are lapped finish. The dial, which is 
rotatable for zero settings, has black gradua- 
tions on a white background. It has an open- 
ing of 190 deg., and this position makes the dial 





visible when used with height or surface gauges 
and for setting with slip gauges for jig and 
fixture inspection. The gauge is graduated 
in 0-00025in. and 0-0005in. The ball contact 
can be set at any angle in an arc of 190 deg. 








Cast Iron Research* 





REFERENCE was made in the last report to 
experimental work on the dephosphorisation 
of high-phosphorus pig iron without loss of 
carbon, on account of the demand for hematite 
pig iron. The laboratory work on this was 
completed and a report prepared, but consider- 
able difficulties have been experienced in 
arranging for large-scale trials, due to the pre- 
occupation of the various manufacturing plants 
with production work. Opportunities may arise 
when plants now under construction are com- 
plete, but after discussion with the Ministry of 
Supply in the light of all the relevant facts, it 
has been decided to leave this matter for the 
time being. 

On high-duty irons, reference was made in 
the last report to the second report of the Com- 
mittee of the Institution of Mechanical Engi- 
neers dealing with the effects of phosphorus on 
high-duty plain irons. A report now in course 
of publication completes this, dealing with the 
effect of phosphorus on alloy cast irons, and a 
further general report on alloy cast irons is 
also in process of publication. Work in progress 
is being devoted to the so-called acicular irons, 
which have unusually promising properties, 
especially a relatively high ductility and impact 
strength. Taking the product of transverse 
rupture stress and deflection at fracture as a 
figure of merit for a givgn iron, this figure varies 
in B.S.I. Specifications from 2-5 for grade C 
of 321 to 8-5 for grade 4 of 786. The best 
result reported in I.M.E. reports is 16-3 for 
commercially made and 16-8 for experimental 
(B.C.I.R.A.) pearlitic iron. An acicular iron 
made by the Association has a merit figure of 
35-6, having a transverse strength of 70-6 tons 
per square inch and a deflection of 0-505in. on 
a standard 1-2in. bar. 

Two reports have been issued on ingot moulds 
arising out of work done for the Iron and Steel 
Industrial Research Council and work on non- 
metallic inclusions for the same body in con- 
junction with the Oxygen Panel of the Iron 
and Steel Institute has reached a stage of com- 
pletion by the preparation of a report on non- 
metallic inclusions in a representative series of 
British pig irons. The results obtained make 
it clear that the total oxide content of pig irons 
of all types is so small that there is little to be 
gained by separation into. individual oxides— 
iron, manganese, aluminium, and silicon. The 
way is now clear for study of the effects, if 
any, of gases—hydrogen, nitrogen, and free 
oxygen. 

The experience of the Anti-Glare Committee 
with respect to methods of screening cupola 
furnaces has been embodied in a report made 
available to the industry as a whole as Special 
Publication No. 8. The most generally suitable 
method for the top of a cupola furnace is a 
louvred hood for screening glare, but without 
sacrifice of ventilation. 

The work on welding cast iron has been com- 
pleted for the time being by two reports, one 
reviewing the whole subject and the second 
giving experimental results on irons welded by 
a group of members, showing that the strength 
of acetylene-welded grey cast iron may reach 
90 per cent. of the original strength of the 
material. The strength of electrically welded 
bars is not so high. 

A large number of inquiries have been dealt 
with during the year on moulding sands and an 
important investigation has been completed on 
supplies of bonding clay in Great Britain. 
This shows that a number of clays are available 
in this country which can be regarded in greater 
or lesser degree as substitutes for bentonite, 
hitherto imported. Work on the recovery of 
core sand from oil-bonded cores has continued. 

The work done on vitreous enamelling, under 





* Extract from the twenty-first annual report of the 
British Cast Iron Research Association. 
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the auspices of the Joint Committee on Vitreous 
Enamelling (which has held three meetings 
during the year) with the Institute of Vitreous 
Enamellers, has continued, and reports have 
been issued on an impact test, and on the 
adherence of enamels to sheet iron and steel. 
Reports on the opacity of vitreous enamels 
have also been issued in connection with work 
done for the Tin Research Institute. A number 
of inquiries arising out of war conditions have 
been dealt with and the investigator has acted 
as secretary to a group advising the Ministry of 
Supply on substitutes for raw material used in 
the industry not now available. 

Some work has been done on Chrom-X, a 
material recommended by the Ministry of 
Supply for use in adding chromium to cast iron, 
on account of the demand for ferro-chromium 
elsewhere, and on Sil-X, a similar material 
used for making ladle additions of silicon. 

The demand for an impact test in connection 
with munitions components has again focused 
interest on a suitable test for specification pur- 
poses, and a lengthy report has been issued, 
suggesting that the most satisfactory form 
of test at present consists of a cylindrical, 
unnotched, ungrooved bar, tested in a special 
vice in an otherwise standard Izod machine 
under conditions normally used for steel. 

Two pieces of work have been completed and 
reported on to the Ministry of Supply, and a 
third is now being carried out. These are, of 
course, on a confidential basis. The members 
of research sub-committees have during the 


year, rendered valuable service in connec- 
tion with inquiries received from official 
departments. 


The Association has been scheduled by the 
Ministry of Labour and National Service under 
the Essential Work Orders. The Director has 
continued to act as a member of the Technical 
Advisory Panel to the Directors of Iron Cast- 
ings and on various Sub-committees. Mr. W. B. 
Parkes is secretary of the Sub-Committee on 
Foundry Bonding Materials, and Dr. G. T. O. 
Martin is secretary of the group dealing with 
vitreous enamelling materials. 








Agricultural Engineering 
Workers and the War 


In the course of an address given to the 
workers in an agricultural engineering works 
last week, Mr. R. S. Hudson, the Minister of 
Agriculture, said that the work which was 
being done in producing farm implements and 
machinery was vital to our ultimate victory. 
Before the beginning of the war there were in 
this country about 53,000 tractors, but when 
war began an effort was at once made to double 
that number of tractors, and to provide along 
with them a balanced supply of ploughs, 
cultivators, drills, binders, threshing machinery, 
and many other necessary implements. The 
agricultural engineering industry had at once 
met the position and had, Mr. Hudson stated, 
achieved magnificent results, both in the quan- 
tity and the quality of the implements it had 
turned out. Before British farms were com- 
pletely equipped, tens of thousands of addi- 
tional tractors and implements would be 
required.* At the present time agricultural 
engineers, both in this country and in America, 
were combining in a tremendous effort to meet 
the needs of British agriculture. Tractors, 
Mr. Hudson pointed out, were no good unless 
they were teamed up with ploughs, disc harrows, 
cultivators, and drills for autumn and spring 
work, and with binders, threshing machines, 
and potato diggers for harvest work. More 
than 100 kinds of implements and machines 
were needed. It would be necessary to speed 
up the work in the factories, and by quicker 
training and simplified operations make it 
possible to utilise the willing but untrained 
labour which would be offered. The coming 
programme would mean, perhaps, the with- 
drawal from manufacture of some machines, 
particularly horse-drawn implements, for which 
the need was less urgent. With regard to the 
future of agricultural engineering, Mr. Hudson 


had come to stay, and that there would be, 
after the war, a continuing demand for the new 
agricultural implements and machines which 
would be invented to take the place of the older 
machines. 








Lloyd’s Register of Shipping 





AT a special meeting of the General Com- 
mittee of Lloyd’s Register of Shipping, which 
took place in London on Thursday, December 
17th, the Committee decided to terminate the 
appointment of Mr. Malcolm K. Scott as 
Secretary. Mr. Malcolm Scott, we may recall, 
is the son of the late Sir Andrew Scott, who 
served the Society for thirty-one years. He 
retired from the office of Secretary in 1935 and 
became a member of the Committee, and served 
until his death in 1939. Mr. Malcolm Scott 
was made Secretary in 1935 on the retirement of 
his father. Mr. A. J. Barwick has been 
appointed Secretary in succession to Mr. 
Malcolm Scott, and Mr. P. E. Clement has been 
appointed Assistant Seeretary. Mr. Barwick 
received his education at Alleyn’s School, 
Dulwich, and entered the service of Lloyd’s 
Register of Shipping in 1896. He has held the 
appointment of Assistant Secretary since July, 
1935. Mr. Clement was appointed a_ clerk 
to the Society in May, 1910, on leaving the 
Merchant Taylors’ School, and he has served as 
the Society’s accountant since July, 1937. 








American Engineering News 


American Blast-furnace Developments 


The first of several new blast-furnaces 
authorised by the United States Government 
on account of the shortage of scrap was put in 
operation in May, although construction was 
not begun until the end of September, 1941. 
Included in the plant are by-product coke 
ovens, a boiler-house and electric generating 
plant, a gas washer and dust collector, and a 
5ft. water main 3 miles long. Being in a 
southern district with high humidity, the blast 
is air conditioned in order to deliver dry air. 
The molten iron is either cast into pigs or else 
conveyed directly to the open-hearth steel 
department of the works. Another develop- 
ment is the establishment of a blast-furnace 
plant in Texas for the utilisation of local 
resources of iron ore, limestone, and coking 
coal in the production of pig iron. These new 
works include a battery of coke ovens and an 
ore beneficiation plant, and were established 
both to increase the output of pig iron and to 
decentralise the iron and steel industry for war or 
strategic reasons. There is a deposit of some 200 
million long tons of brown iron ore of commercial 
grade, and a vast quantity of low-grade ore. The 
deposit is in an area about 3 miles by 12 miles, 
with a thickness of 10ft. to 75ft., and either 
exposed or with a very thin overburden. It is 
mainly in the form of the hydrous oxide, 
limonite, or the carbonate, siderite, but with 
about 10 per cent. by weight of hematite. This 
ore contains 27 per cent. silica, 114 alumina, 
49 ferric oxide, 14 ferrous oxide, 0-1 phos- 
phorus, 0-01 sulphur, and 0-25 manganese 
dioxide. Treatment will comprise wet screening, 
crushing to l}in. size to free included clay and 
greensand, log washing to remove clay and 
sand, sink float treatment of the coarser parts, 
magnetic separation of the finer parts, and 
calcining and sintering of the concentrates to 
remove water of crystallisation from the 
limonite and carbon dioxide from the siderite. 
Natural gas is available for drying and mag- 
netic roasting. 


New American Zinc Works 


Recent rehabilitation of a zine plant 
abandoned ten years ago is practically complete 
reconstruction as an electrolytic plant of the 
most modern design and equipment, but the 
flow sheet is exceptionally simple, since another 
and quite modern plant in a neighbouring city 





thought that the mechanisation of agriculture 


filter cake, and the skimmings from the melt ing 
furnace. Calcined concentrates are leached in 
mechanically agitated tanks, with spent elec. 
trolyte and ferric iron solution. When the acid 
has been neutralised and the iron coagulated, 
the fluid is discharged to settling tanks. The 
underflow from these thickeners is filtered, the 
cake going to the other works for treatment, 
while the filtrate joins the thickener overflow, 
Zine dust is added to this solution until the 
copper and cadmium are precipitated; the 
pulp is then filtered, the purified solution going 
to storage tanks, while the cake is shipped for 
further treatment to recover the three metals, 
The purified solution is electrolysed, the 
regenerated acid being returned for use in 
leaching, and the cathode zinc—after stripping 
—going to the melting furnace, from which it is 
cast into slabs. The skimmings from this 
furnace are shipped to the other works, as 
noted above, for reduction to metal in the retort 
furnace. This plant is designed to treat concen- 
trates roasted at a titanium oxide plant, where 
the sulphur is utilised for the manufacture of 
sulphuric acid. In a five-day working week the 
slabs are cast on the afternoon and night 
shifts, and skimming is done on the day shift. 
The dross is worked with salammoniac and 
raked into wheeled tubs, which are dumped 
on @ concrete floor, where any liquated metal 
solidifies and is returned to the melting furnace. 
Lumps of skimmings are broken up and passed 
to a fin. screen, the undersize going to the retort 
plant and oversize being returned to the 
furnace. Ratio of slabs to cathodes is 95-5 per 
cent. Zine content of the skimmings is from 
84 to 87 per cent., with less than 0-1 per cent. 
of the cathode zinc unaccountable. 


Concrete Construction Without Steel 

Owing to the great demand for steel for 
war purposes, American engineers are giving 
consideration to the development of plain or 
unreinforced concrete for paving and also for 
structural works. In paving for heavy traffic 
on @ formation that has a bearing capacity or 
value of 10 lb. per square inch, it is found that 
a balanced design of slab, 6jin. thick, but 
increased to 10in. along all edges, is adequate to 
carry an unlimited number of wheel loads of 
11,000 Ib., and also a limited number of heavier 
wheel loads, without structural failure, for 
approximately thirty years. This is without 
reinforcement in the slab, and with proper 
design and construction of the joints the use of 
connecting dowels or tie bars may also be 
eliminated. The joints will be made with inter- 
locking or dovetailed faces. In this so-called 
balanced design with thickened edges the 
interior surface and the edges are stressed 
equally by any load. Additional strength can 
be provided by increased thickness of concrete 
at much less cost than by steel reinforcement, 
the main purpose of which is to hold the parts 
together if cracks occur and thus transfer the 
load across the cracks. This applies to the 
joints as well as td~the slab, since increased 
depth or thickness at the joints provides room 
for tongue-and-groove or dovetail surfaces. 
Assuming that distributed steel reinforcement 
amounts to the conservative figure of 40 lb. per 
100 square feet, then its omission would be a 
saving of about 10 tons per mile per lane, or 
40 tons for a 40ft. street. Omission of dowels 
at transverse joints would save an additional 
8 tons per mile of four-lane street, and omission 
of transverse tie bars in longitudinal joints 
would add 3} tons. Thus the total saving of 
steel in a mile of four-lane road or street would 
be 514 tons. Meanwhile, plain concrete of 
increased thickness is taking the place of rein- 
forced concrete in some structures, while rein- 
forced concrete is taking the place of structural 
steel. 








CanaDA Has A NEw Exptosive.—Mr. C. VD. 
Howe, the Canadian Minister for munitions, recently 
stated in Toronto that Canadian scientists have 
developed a powerful new explosive, and it is now 
being manufactured by Canadian plants. It will 
also be largely used by the Allies. Mr. Howe, a day 
or two later, told the members of the Toronto 
Canadian Club that the plant for producing synthetic 
rubber would be in production in September, 1943, 
and was expected to produce 40,000 tons of Buna 
rubber a year, sufficient to meet essential needs. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


New Metal Control Orders 


The Minister of Supply has made the 
Control of Non-ferrous Metals (No. 11) (Copper, 
Lead, and Zinc) Order, 1942 (S.R. & O. 2534), and 
the Control of Tin (No. 5) Order, 1942 (S.R. & O. 
2532). Both Orders came into force on December 
17th. The No. 11 Order makes modifications in the 
provisions controlling the acquisition or sale o 
copper, lead, and zinc, and ores, concentrates, and 
specified scrap containing these metals, it having 
been found necessary to provide a closer control 
over their uses. The most important modifications 
are that: (i) Persons who consume not more than 
| ton of any of these metals per month are no longer 
exempted from the licensing procedure ; and (ii) 
additional classes of scrap and waste containing 
these metals are, for the first time, brought within 
the scope of the licensing procedure. As hitherto, 
it will not be necessary for a scrap merchant to 
obtain a licence for the acquisition of scrap which he 
subjects to no process other than cleaning, crushing, 
or sorting. The new Order maintains the present 
scale of maximum prices for copper, lead, and zine, 
and by Directions Nos. 1 and 2, issued with the 
Order, the existing premiums and discounts on 
these prices for special shapes or delivery in small 
lots are also maintained. 

Under the new Control of Tin Order, persons 
acquiring no more than | ewt. of tin a month, who 
have been hitherto exempt from the licensing pro- 
cedure, will now have to obtain a licence before 
acquiring any quantity, however small. 
additional series of regulations designed to reduce 
the consumption of tin became operative on 
December 2Ist, 1942, under an Order issued by 
the Ministry of Supply. Further restrictions are 
imposed upon the manufacture of tinplate of ends 
of certain food containers, and the whole and some 
parts of containers used for the distribution of 
products of the paint industry may no longer b 
made from tinplate or terneplate. The Order is 
described as the Control of Tins, Cans, Kegs, 
Drums, and Packaging Pails (No. 9) Order, 1942 
(S.R. & O. 2507), and is a further supplement to 
the existing No. 5 Order. 


The Pig Iron Market 


The increasing activity of the iron and steel 
trades in the production of materials required for 
the war effort is absorbing increasing quantities of 
pig iron. The demand for foundry iron has grown 
in comparison with these requirements, and although 
the call is chiefly for other descriptions, there has 
been an expansion in the use of high-phosphoric 
pig iron. It has been found possible only partially 
to employ the light castings industry in the war 
effort, but more of these establishments are now 
engaged on Government work than at any time 
sinee the war began. High-phosphorie pig iron is 
used now for many purposes for which it was for- 
merly regarded as unsuitable, but supplies of this 
deseription are more than sufficient to take care of 
the demand. On the other hand, there is no sign 
of easier conditions developing in hematite supplies. 
Large quantities are required by armaments manu- 
facturers and other firms engaged upon Govern- 
ment work, but this class of pig iron is only released 
in small quantities and for essential war work. The 
prospects are that the drive to develop armament 
production will be accentuated in the New Year, 
but there seems little prospect of increasing the 
output of hematite until larger quantities of the 
necessary ore can be imported. In the meantime, 
the Control is ge omg itn, = use of substitutes, 
and as a result there has a run on low-phos- 
phorie pig iron and refined pig iron. The tendency 
is for the delivery dates of these two descriptions 
to become extended, and the Control is exercising 
the greatest care in their distribution and applica- 
tions to acquire are subject to a close scrutiny. The 
business now being transacted between producers 
and consumers of pig iron consists almost entirely 
of negotiations for supplies for the early months of 
next year, whilst, at the same time, great efforts 
are being made to complete contracts in hand before 
the end of Period 4, Judging by appearances, it 
looks as though the demand for all descriptions of 
pig iron will become intensified in the near future, 
and consumers are urgently seeking to cover their 
‘allocations. 


The Midlands and South Wales 


The insistent demand. for steel from the 
war industries is keeping the Midlands steel works 
employed at capacity, and it is expected that 
increased.demands will be made upon the steel 


Export quotations are f.o.b. steamer 


plant in operation it is difficult to see how this can 
be done. Already it is understood that record 
outputs are being obtained. A large proportion of 
the production of plates is absorbed by the ship- 
yards; but, in addition, the locomotive builders, 
tank makers, and heavy engineers are also large 
users. There has been no relaxation in the call for 
alloy and special steel, and the mills producing cold- 
rolled strip and bright-drawn steel are fully taxed to 
meet the demand. The re-rolling works are achiev- 
ing big outputs of small steel bars and sections, and 
their raw material position appears to be satis- 
factory. The sheet industry is fully engaged and 
the works have orders in hand which will keep them 
busy for several months to come. From being the 
depressed section of the market, the structural 
steel branch has become one of the most active and 
the works have a large tonnage. of orders in hand. 
To a certain extent this reflects the better conditions 
which have developed in the constructional engi- 
neering industry. An important business is passing 
in colliery steel, and the works producing this class 
of material are fully employed in meeting colliery 
requirements. All the firms producing billets and 
sheet bars have enough work in hand to keep them 
busy for a long time and, big as is their production, 
the demand from the consuming works is sufficient 
to absorb withdrawals from stocks of imported 
materials. For practically the whole of December 
the steel industry in South Wales has been meeting 
an insistent demand for increased supplies. Pro- 
duction has been pressed to the utmost, and although 
in one or two departments there is a tendency for 
deliveries to extend, it is not on such an important 
scale as to cause concern. Semis are in heavy 
request and supplies are going from Welsh steel 
works to consumers in other parts of the country. 
The tinplate industry is as fully employed as con- 
ditions will permit, but is restricted by the operation 
of Government regulations relating to the manu- 
facture and use of tinplates. 


The North-East Coast and Yorkshire 


All the steel plants on the North-East 
Coast are fully employed upon Government work 
and the amount of business of a civilian nature in 
hand is negligible. The pressure to obtain supplies 
has increased even during the past few days, and the 
works are operating at capacity. All the steel 
works are endeavouring to clear their contracts by 
the end of the year, since unfinished orders are 
automatically cancelled. There is little doubt that, 
although it will be impossible to clear the books 
by the end of the fourth period, the amount of 
uncompleted work will be much smaller than it was 
believed at one time would be the case. The call 
for alloy and special steel is an outstanding feature 
of the position, as it has been for some time, and 
recently the requirements of the armaments manu- 
facturers appear to have expanded. Fresh pressure 
has been brought to bear on manufacturers also 
to save every ounce of special steel scrap which 
arises in their works. With all the shipyards fully 
employed and fresh efforts being made to increase 
the already enormous shipping programme, the 
demand for plates has become almost insatiable. 
It is to the great credit of the manufacturers that 
so far supplies of plates to the shipyards have been 
maintained at a satisfactory rate. In addition, there 
have been increased calls from the locomotive 
builders, who have a considerable volume of work 
in hand, whilst tank makers are also taking up large 
quantities. All the engineering works in this district 
are fully engaged on war work and are providing a 
big outlet for steel bars. There is a heavy demand 
for large-diameter bars, which is keeping the mills 
fully engaged, whilst an active business is passing 
in small steel bars. The Yorkshire steel industry is 
producing at a record rate, and recently great efforts 
have been made to step-up production at the basic 
steel plants. Even so, however, the makers are 
hard pressed to meet consumers’ growing require- 
ments. There is a tendency for delivery times to 
lengthen, although not to an important extent. A 
heavy volume of business is passing in acid carbon 
steel and all the plant available has been brought 
into operation. The production of alloy steels is 
well maintained, but it is not more“than sufficient 
to meet the growing demand. There is a vigorous 
call for stainless steel, whilst all descriptions of 
high-speed tool steel are quickly taken up. 


Scotland and the North 


The Scottish iron and steel works are 
ending the year under conditions of great activity. 
In all departments consumers are pressing for 
delivery, and the works this month, in addition to 


Unless otherwise specified home trade quotations are delivered f.e.t 


pressing to clear as many contracts as possible 
before the end of the fourth delivery period. The 
shipyards have many months of work in hand and 
their requirements of plates are expanding as efforts 
are being made to speed up their building pro- 
gramme. Delivery dates for ship plates tend to 
lengthen, in spite of the endeavours of the steel 
works. The locomotive builders recently secured 
important orders and their requirements of plates 
have grown considerably in recent weeks. In 
addition, large tonnages are passing into consump- 
tion at the tank makers and the heavy engineering 
works. The steel-consuming industries in Scotland 
are almost entirely engaged upon war work, and 
their needs cover almost every section of the iron 
and steel industry. The expansion in the demand 
for structural material which set in a few weeks 
ago has been maintained and developed and the 
works producing this description of steel have now 
good order books. There is a strong demand for 
heavy joists and sections, but the pressure from 
consumers is more noticeable in the lighter descrip- 
tions. The re-rollers are particularly pressed to 
meet the demand for light sections, which have been 
taken up in big quantities. There is also a steady 
demand for small steel bars and reinforced concrete 
rods. It is evident that this section of the industry 
can look forward to several months of intensive 
operation. The sheet industry is fully occupied. 
A good proportion of the work they have in hand is 
on Government account. The production of black 
sheets is on a heavy scale and there is an increasing 
call for painted sheets. The Lancashire iron and 
steel industry is operating under extreme pressure 
and the producers have difficulty in meeting the 
demand from the consuming trades. There has 
been no decline in the insistent call for alloy steels. 
The production of this description of steel has been 
increased enormously during the war, and efforts 
are still being made, wherever possible, to enlarge 
the output, these descriptions of steel being wanted 
in increasing quantities by armaments manufac- 
turers. Undiminished activity characterises the 
position on the North-West Coast at the close of 
the year, and it is expected increased pressure will 
be experienced in the New Year. The orders in 
hand are almost entirely on Government account 
and include a considerable tonnage of rails. 


Iron and Steel Scrap 


Considerable activity rules in the iron and 

steel scrap market in the heavy steel section. Con- 

sumers are quickly taking up those grades of the 

heavier and better qualities, and the position shows 
some signs of stringency. On the other hand, the 
lighter descriptions of scrap appear to be in excess 
of current requirements, and merchants report that 

they find a difficulty in moving their holdings. In 
view of the expectations that there will be a drive 
in the New Year to increase the production of steel. 

it seems probable that the descriptions of scrap which 
are in strongest demand at the moment will be in 
even greater request in the not distant future. For 
some time now suppliers have been looking forward 
to an increase in the demand for light scrap, which 
has failed to develop, and accumulations are getting 
inconveniently large at some of the yards. The 
pressure brought upon producers recently to collect 
and segregate all descriptions of alloy steel scrap 
has not been entirely successful in achieving its 
object, and the Control authorities believe that 
there is still considerable waste of this scrap. As a 
result it is likely that further efforts will be made to 
ensure that every ounce which arises will be taken 
care of. Good heavy mild steel scrap, cut to furnace 
sizes, is quoted 69s. 3d. and 72s. 6d., and foundry 
sizes at 82s., and the demand absorbs the available 
supplies. There is an active request for bundled 
steel scrap at 64s. and 67s. 3d., whilst hydraulically 
compressed steel shearings at 69s. 3d. and 72s. 6d. 
are quickly taken up by consumers, particularly 
the acid steel makers. Whilst there is a moderate 
call for mild steel turnings, the quantities available 
are so large that sellers do not find it easy to dispose 
of their holdings. Recently there have been signs 
of an improvement in the demand for mixed 
wrought iron and steel scrap for basic steel furnaces. 
The good heavy material is quoted 67s. 3d. and 
70s. 6d., and in some districts there appears to be a 
shortage of this material and good medium scrap 
has been purchased as a substitute, at the same 
price. There is a wing demand for compressed 
basic bundles at 64s. and 69s. 3d., and as consumers 
are quickly taking up the heavier materials for their 
furnaces, the volume of business seems likely to 
increase. There is a moderate amount of activity 
in heavy cast iron in large pieces and furnace sizes 
at 76s. 3d. and 80s., whilst good cast iron machinery 
at 87s. has a demand which appears to be somewhat 








industry in the coming weeks. No effort is being 
spared to increase production, but with all available 


having to meet an increased demand, have been 


in excess of the supply. 
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Notes and. Memoranda 





Rail and Road 


THe Ataska Highway.—In the construction of 
the new Edmonton-Alaska road extensive use was 
made of creosoted wood culverts. Two types were 
used, round pipe and square box, the former ranging 
from 18in. to 60in. in diameter and the latter from 
2ft. by 2ft. to 5ft. by 5ft., with a small proportion 
of larger sizes. Tendering was open to both United 
States and Canadian manufacturers, and two con- 
tracts were awarded, one for the round pipe culverts 
to a Canadian company; that for the square box 
type culverts going to a U.S.A. firm. 


Track GRINDERS.—A report has been issued in 
America on the different track grinders used in the 
Middle West. The more important general types 
deseribed in the report include the flexible shaft 
grinder, the straight-wheel, track-mounted grinder, 
and the precision type grinder. The various classes 
of work described included the grinding of new rail 
ends to overcome mill tolerance in height; the 
grinding of rail ends built up by welding; the 
smoothing off of battered rail ends without welding ; 
the cross slotting or chamfering of rail ends; and 
grinding in connection with the maintenance and 
repair of frogs, crossings, switch points, and stock 
rails. 

RENEWING A BRIDGE IN Vrrern1a.—The Norfolk 
and Western Railway Company of America is 
renewing a bridge near Suffolk, Va., originally 
built in 1856 and overhauled last in 1898. The new 
work entails the driving of over 250 pre-cast rein- 
forced concrete piles up to 65ft. in length and 
weighing as much as 14} tons each. Other features 
of the job are the renewal of the existing main spans 
with heavier girders and the replacement of the 
existing timber trestle approaches with reinforced 
concrete pile trestle approaches. The latter 
embodied a cast-in-place slab deck on bents con- 
sisting of pre-cast piles with cast-in-place caps. 
The new approaches are an outstanding example of 
modern practice in the design and construction of 
reinforced concrete trestles. 


THE STEPHENSON Locomotive Socrety.—The 
annual general meeting of the Stephenson Loco- 
motive Society was held at the Junior Institute of 
Engineers, 39, Victoria Street, London, S.W.1, on 
December 5th. The Chairman, Mr. J. H. Seaford, 
announced that a record number of new members 
had been elected during the year and that further 
applications were in hand; that the membership 
had trebled within fifteen years and the financial 
position was strong. The routine of regular meetings 
had been maintained at headquarters, as well as at 
all branch centres. A vote of thanks to the officers 
and members of Council was carried with acclama- 
tion, their re-election being confirmed. The Society 
is particularly indebted to the Chairman, already a 
busy man, who is also acting as Hon. General Secre- 
tary for the duration of war with conspicuous 
success. 


Air and Water 


Drainine ArrportT Runways.—The runways of 
a Central Ontario aircraft plant cover an area 
greater than that of 18 miles of standard surfaced 
highway. The airport has enough drain pipes to 
provide for a good-sized town, and in winter it is 
kept free of snow, even in the most severe blizzards. 


NortH CANADIAN AERODROMES.—A new aero- 
drome at Fort Smith, North-West Territory, has 
been opened by Canadian Pacific Air Lines. The 
Aeroplane says that it is the second in the string of 
C.P.A.L. aerodromes between Edmonton and 
Yellowknife which are planned to avoid the suspen- 
sion of services in that northern region during the 
freeze-up and break-up periods of the winter and 
spring, when the lakes are unusable. 

SwEDEN-AMERICA ArR_ LiNE.—According to 
Swedish Press reports, the Swedish-American Line 
has recently requested a concession from the 
Swedish Government for an air line between Sweden 
and the United States, to be opened after the war. 
The company states that it wants to adjust its 
activity to the new conditions which will result 
from rapid technical development, and also points 
out that owing to the war it has been necessary to 





sell its largest and most modern liner, ‘“‘ Kungs- 
holm,”’ as well as the ordered and practically com- 
pleted *‘ Stockholm.” The Swedish-American Line 
is the second Swedish shipping company which is 
planning to open air line traffic after the war. A 
short time ago the Swedish Lloyd Company applied 
for a concession for a line between Sweden and 
England. 

THE ‘* MANGALORE.’’—The Gétaverken shipyard, 
of Géteborg, recently launched the motorship 
“* Mangalore,” of 7300 tons deadweight. The vessel, 
which is being built to the order of the Swedish 
East Asiatic Company, has an overall length of 
425ft., a moulded breadth of 57ft., and a moulded 
depth of 35ft. 6in. She will be equipped with an 
eight-cylinder single-acting two-stroke diesel engine 
of Gétaverken’s new design, developing 6400 I.H.P., 
calculated to give the ship a speed of 16 knots fully 
loaded. Including the ‘* Mangalore,’’ Gétaverken 
has built in all ten vessels of 97,000 tons deadweight 
for the Swedish East Asiatic Company. 


Miscellanea 

A MINE CLoseD Down.—The Presidio silver mine 
at Shafter, Texas, is to be closed. It has been in 
almost continuous operation for sixty-one years, 
but, owing to the high production costs, has now 
been abandoned—probably permanently—by the 
American Metal Company, which purchased it in 
1927. 

S.A. Increasinc iTs TUNGSTEN OvuTPUT.— 
South-West Africa is now producing five times as 
much tungsten as in 1939, and the U.S.A., hitherto 
the biggest buyer, has recently come to an agree- 
ment with the Ministry of Supply to withdraw from 
the market. The Ore and Metal Company of South 
Africa has been appointed buyer of all South 
African tungsten. 

More CHROME FROM CaNnavba.—Deposits of 
chrome ore discovered in the Bird River area in the 
Province of Manitoba are better than were expected. 
The ore on the two main groups of claims bids fair 
to support plants each of at least 1000 tons capacity 
daily. The chromite occurs in strong bands of great 
length and good widths, with the chromium oxide 
content averaging at least 22 per cent., but its use 
will entail certain metallurgical problems, owing 
to the high iron-to-chrome ratio. 

Rope MAKING IN THE U.S.A.—The United States 
have initiated a big scheme to meet the demand for 
rope for the Navy and twine for agriculture. Some 
300,000 acres are to be planted in 1943 with hemp for 
fibre production, and an additional 50,000 acres 
for seed production. This will be twenty times as 
much as for this year. The War Production Board 
has approved the allocation of materials for the 
erection of seventy-one mills for the processing of 
the hemp to be produced. All these plants will be 
financed by the Government. 


Tatc 1x Inpustry.—Among the _lesser-used 
materials in industry are tale, pyrophyllite, and 
soapstone. Five industries—paint, ceramics, 
rubber, roofing, and paper—consume the bulk, and 
some idea of the extent of the business is shown by a 
record that the sales in the United States increased 
greatly in 1941, exceeding the previous record of 
1940 by 134,994 short tons. Total sales, as reported 
by producers to the Bureau of Mines, were 416,369 
short tons, an increase of 48 per cent. in quantity and 
56 per cent. in value over 1940. 

Sources oF Ptiatinum.—The production of 
platinum has hitherto been associated with Russia, 
but a steadily rising demand for the metal and its 
associates, palladium, rhodium, and iridium, for 
laboratory and electrical equipment, has led to wide 
searches. In 1938, the last year for which fairly 
complete figures are available, world production of 
the platinum metals was about 540,000 oz., which 
total has probably risen to 650,000 oz. to 700,000 oz. 
this year. The bulk of the world’s output is con- 
trolled by the United Nations. Canada started to 
produce platinum in 1928 as a by-product of the 
Sudbury nickel mines. In 1939 the Canadian 
output had risen to nearly 150,000 oz. For several 
years figures relating to the Russian output have 
been suppressed, but it is believed that Russia now 
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produces about 10 per cent. of the world’s total, 
Meantime South Africa in 1939, with 40,034 oz., 
became the third largest producer of platinum in the 
world. Next came the United States with 37,796 oz., 
and other sourees included Australia, the Belgian 
Congo, Columbia, and Abyssinia. 

SaLvaGE BY WELDING.—At the annual meeting, 
recently held in London, of the Institute of Welding, 
Mr. Ralph Freeman, M. Inst. C.E., who has been 
elected President for 1942-43, claimed a consider. 
able economy in time and material due to the great 
superiority of welding in almost all phases of engi- 
neering production. By way of examples he 
instanced an all-welded ship, which was 15 to 20 
per cent. lighter than a similar riveted ship, and 
that gain in weight must more than offset any 
increase in cost of construction. Welded parts, to 
replace forgings, showed savings up to 70 per cent. 
in material, labour, and time. 

MINERALS AND METALS OF MADAGASCAR.—The 
proximity of Madagascar and recent events there 
have led to speculations in South Africa over trade 
relations between the Dominion and the island, which 
possesses vast natural resources, many of them 
comparatively undeveloped, and raw materials 
which the Union could utilise. In addition to gold 
and certain precious stones, Madagascar is rich in 
graphite deposits and has some mica. Copper has 
been found in various parts of the island, and was 
formerly exploited by the natives, as was galena. 
Asbestos has been discovered, and there may well 
7 important deposits of zinc, antimony, nickel, and 
silver. 


Personal and Business 


Mr. B. C. Morton has been appointed managiny 
director of Robert Dempster and Sons, Ltd. 

Mr. J. T. TULLocH has retired, for health reasons, 
from the chairmanship of R. and J. Dick, Ltd. 


Mr. ALFRED FLETCHER, M.Sc., has been appointed 
editor of The Shipbuilder and Marine Engine Builder, 
in succession to the late Mr. A. G. Hood. 


Mr. A. E. SYLVESTER, general manager of the 
Gas Light and Coke Company, has been appointed 
a managing director and elected to the court of 
directors. 

Str Henry Tizarp has been elected to a fellow- 
ship of the Imperial College of Science and Tech 
nology in recognition of his services as Rector of the 
College from 1929 to 1942. 

DorMan, LONG AaNnpD Co., Ltd., inform us that 
Mr. J. A. Russell is retiring from the post of com- 
mercial manager at the end of this month. He will 
be succeeded by Mr. A. MacLeod. 


Sm ALFRED FAULKNER, C.B., C.B.E., Director of 


Producer Gas Vehicles, has been allotted addi- 
tional duties in connection with the development ot 
fuels, other than petroleum, for road transport, 
and his designation has accordingly been changed 
to Director of Alternative Motor Fuels, Ministry of 
War Transport. 

Mr. ALBERT CoRKER, director and general 
manager of the Midland Iron Company, Ltd., 
Rotherham, has felt it necessary to retire from the 
position of general manager as from January kt, 
1943, after fifty-nine years’ service with the com- 
pany. He will retain his seat on the board and 
full-time connection with the company. Mr. A. J. 
Wainford has been appointed a director, and will 
take over the position of general manager. 

Tue Lonpon MIDLAND AND ScoTTisH RAILway 
has announced the following appointments :—Mr. 
F. W. Youd, to be district controller, Hudders- 
field; Mr. W. Lamont to be district controller, 
Kilmarnock ; Mr. T. F. Mitchell to be district loco- 
motive superintendent, Wakefield; Mr. G. H. 
Morris to be resident engineer (C.M.E. and E.E. 
departments), Manchester; and Mr. R. C. Smith 
to be resident engineer (C.M.E. and E.E. depart- 
ments), Formby. 

Tue MrnisTER oF SuPPLy has appointed Mr. E. 
Gore-Browne, who has been released by the Southern 
Railway Company, to be Controller of Rubber. He 
will be assisted by a Director of Rubber, a Director 
of Tyres, and an Adviser on Synthetic Rubber 
Usage. Mr. F. D. Ascoli becomes Director of 
Rubber, the Earl of Rothes is Director of Tyres, 
and Mr. A. Healey, who has been released by the 
Dunlop Rubber Company for the purpose, has been 
appointed Adviser on Synthetic Rubber Usage. 
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There are almost as many Rampant Horse, trade mark of Aveling- 
opinions about THE most Barford, Ltd., the World’s largest 
famous Derby winner = as makers of Rollers. First used by Thomas 
there are winners themselves. Aveling in 1867, the sign has become 
Nobody, however, will grudge | famous as a symbol of the finest and 
a place on his list to Papyrus—piloted | most widely used Roller in the World. 
to victory by Steve Donoghue in 1923. It is, so to speak, a guarantee of 
Difference of opinion there may be reliability, efficiency and performance 


about Derby winners — but 


and is backed by over 75 years 





of continued progress and 





there can be none regarding 





leadership in Road Roller 
design. 


the claim to fame of the 
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GRANTHAM -: ENGLAND 
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BLWAY SIDINGS 


ws designed and estimated free 
| Rails, All ‘Sections 
Points and Crossings 

MRD SISTERSON LIMITED 


yEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 










; standardised card advertisements 
wow are inserted in place of the 
jarge advertisements which have 
qmitted due to the paper shortage. 








N HOLROYD & CO. Ltd. 


MILNROW, LANCASHIRE 


see our displayed advertisement 
NOVEMBER 27 








6, & A. HARVEY LTD. 


pttish Machine Tool Corporation Limited) 
pion Works, Govan, Glasgow, S.W.1 


see our displayed advertisement 
DECEMBER 18 








The Sheepbridge Stokes 
ntrifugal Castings Co. Ltd. 
Sheepbridge Works, Chesterfield 


See our displayed advertisement 
NOVEMBER 27 








Samuel White & Co. Ltd. 
COWES 


See our displayed advertisement 
NOVEMBER 27 








ALFRED HERBERT LTD. 


COVENTRY 


See our displayed advertisement 
on Page 4 















Orders can be accepted and 
delivery allocated only on 
Certification of the Machine 
Tool Control... 













No. 2E 
ALL ELECTRIC 


The 1” Bar Capacity 


CAPSTAN LATHE and TOOL EQUIPMENT 


FOR HIGH PRODUCTION 


TIMBRELL WRIGHT 


MACHINE TOOL & ENGINEERING 


SLANEY ST. BIRMINGHAM 4 





AGENTS for London and Eastern and Southern Counties :— 
GEORGE HATCH LTD. 


Queenhithe, Upper Thames Street, 
LONDON, E.C.4 


E - LOCOMOTIVE STATIONARY 
SR OE SR 


2 NORFOLK ST., STRAND, LONDON, W.C.¢ 























BOLTS 


NUTS 
_SPANNERS 


Large Stocks 
of all 
Standard Sizes 


Prompt 
Delivery 
of 
Special Sizes 








JAMES WILEY & Sons 
Ltd. Darlaston 


Phone ; 92 (4 lines) Grams ; “Wiley, Darlaston” 
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HERBERT —{ 


REDUCE YOUR COAL CONSUMPTION 





No. 12 Atritor Unit Coal Pulverizer.. 


At the present time it is most important to ex 
strict economy in the use of coal. 


By installing the Atritor Coal-pulverizing Syste 
the Automatic Coal-burning Stoker, coupled with fur 
of modern and efficient design, a considerable saving of 
has been effected in many industries. 


The automatic temperature-controlled Stoker js 
ticularly efficient for heat treatment furnaces, while for 
temperatures the Atritor Pulverizing System is pre-em 


Large numbers are in use for the firing of boilers, { 
and furnaces of almost every kind. 





We should be glad to quote for complete boiler 
furnace schemes, including all auxiliary equipment, 4 
reliable estimates of fuel consumption. 


Catalogue on request. 


ATRITORS IN STOCK OR FOR EARLY DELIVER 


Size. Capacity. Delivery. Size. Capacity. Del 
No.6... 500 Ib. per hour... Instock. No. 10... 2000 Ib. per hour ... In 
No. 8 ... 1000 ,, Pe . 6 weeks. No. 12... 3000 _,, vos 20H 
No. 16 ... 4000 Ib. per hour ... In stock. N 





ALFRED HERBERT LTD. COVENTRI: 











B.E.N. PATENTS LTD., HIGH WYCOMBE, BUCKS 


Telephone: High Wycombe 1630 (6 lines) x Telegrams; Tooinwun, High Wycombe 
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‘OLD FOSSE WAY 


Lae Representatives at LONDON, BIRMINGHAM, BEDFORD, CHELTENHAM, LIVERPOOL 
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REPRESENTATIVES ABROAD 
NEW ZEALAND 

CKLAND 

DOWSON & DOOR TVD, JOHANNESSURG 


THE PORT SAID ENGINEERING WORKS, 
S.A.E., CAIRO 





' BRIDGES. ROOFS. STEEL FRAME 


BUILDINGS. 
CRANE GIRDERS. CRANE 
GANTRIES. RIVETED PIPES, 


KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. 
JETTIES. PONTOONS. 
DOCK GATES. CAISSONS. 

OIL STORAGE TANKS. 

WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
ENDS. SLEEPERS. GUTTERS. 


PIERS, 





WIGGINS' DAY TYPE PONTO 








HEAD OFFICE AND WORKS: 
MOTHERWELL 

: “BRIDGE” a 

para ae 4i, 


82, vicTe ORIA A STREET, $.W.1 


Tel. 
“ MOBRICOLIM ” ‘sows, LONDON 
Tel. No.: ViCtoria 4183 





BRITISH LICENSED MAKER 
JOINTLY WITH THE WHESSO 
FOUNDRY AND ENGINEER! | 
co., LTD., OF DARLINGTO 

OF THE PATENT “ WIGGINS 
FLOATING DAY PONTOON 
BREATHER ROOFS FOR Ol 
STORAGE TANKS. THE | 
ROOFS EFFECTIVELY STC 
EVAPORATION LOSSES ANI 
ELIMINATE FIRE HAZARD 
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THE CROCKATT PATENT CROCKATT-SIMPLEX BR AITH 
LA MONT ELECTRIC SALINOMETER VALVE RESEATER | prrssrp 7 











BOILERS rare gaia 


BRAITHWAITE & CO. Encimg; 
watch on the 


FOR ALL PURPOSES. : ae ~ . 2 purity of the feed 


supply — from as 


: ey many sources as 
PARTICULARS FROM , * you care to employ 


LA MONT STEAM GENERATOR LID., peed —condensate —dis- 


‘BELLA VISTA,’ MOUNT RD., clitace — Renter 
LANSDOWN, BATH. 


London Office Temporary Addrey 
22, KINGS HOUSE, HAY MARKgr 
Telephone : WHI 3993. Telegrams : Bro 


gives immediat CABLEWAYS , 


AND CFE. Ss | 
warning of danger. 7 al ES A 


| 
| 
| ~ 
Sees ' 
l oN. J 
| 
: | % 
SALINOMETERS | a 
SPECIALISING omenes poy re ‘A 
IN NON-FERROUS na Se Rumner Of ONES | Chief Features : “og “a 
. i int. a 
CASTINGS oF — —- or ae pee Self-centring in valve chest * Self fixing ° No KE 7 HENDERS( ne ‘lee 
mA every description INDICATING OR | studs used © Xx 4 
\ | - 
: 
| 








drains, etc., and 











Suitable for flat or mitred seats worns ABER 
fn i = * Quickiy adjustable for valves within range * 





Makes a true face without knurling * Valve PIII PIL PIPPIPIIOIOICIODD 


Installations on land and sea include Greenwich, East 
a> aoe Met., 1.C.1., British and Foreign Navies, 


| Stade. “ Queen Mary,” “ Queen Elizabeth,” etc. FURNACES LIMITED 


J 
3 
3 
Ww. CROCKATT « SONS itp. Rolfe Street, Smethwick, Saf 
# 


face visible while being faced. 


HIND-GRIFFITHS 











CLYDE CRANES GLASGOW, 54 pageh. ck 


For STEELWORKS, HARBOURS, 
SHIPYARDS AND DOCKS, 


LEVEL LUFFING CRANES. | fT eo ee pees rw CLYDE STRUCTURAL IRON 
angaieionaname. ||’ WOVEN WIRE CLOTH |{||*2 == 


We are actual manufacturers London Agents—GILLESPIE & CO, 


DAVIES % METCALFE L*° of all meshes in— 


Injector Works, 
ROMILEY, near MANCHESTER. BRASS, COPPER, BRONZE, 
Specialise tn MONEL METAL, NICKEL, 


INJECTORS and EJECTORS STAINLESS STEEL, TUNGUM 
ALLOY, MILD STEEL 
Galvanised and Tinned. 


2A wy x J Write for Catalogue. i INCE FORGE Co., Ltd., 
DIESEL ENGINES 


pre erty en Wm. RIDDELL, COUSLAND & CO.LTD. [ff | Sree! * Bréceute 


GLENIFFER ENGINES LTD. 
Anniesiand, GLASGOW. SPRINGFIELD WIRE WORKS, GLASGOW, S.E. FORGIN 
in Iron or Steel, Black or } 


to 20 Tons. 








PP PEL PPP POP PLPC EES 





















































BRITISH 6 REMA’” WASHED WIPERS a 
Manufacturing Co. Ltd., SHEFFIELD “STOCKINETTE FABRICATING « 


SPONGE CLOTH i al 
(Proprietors: EDGAR ALLEN & CO.,LTD.) DUSTERS MOPS : MET AL-SPRAYI NG ets et 


tiniest eae CHEM. CLEANSING PRODUCTS 


PULVERIZING EQUIPMENT. LONDRA LimxrreD | | CYCLONES Richmond Weldin 


8, LAMBOLLE PLACE, LONDON, N.W.3 BEDPLATES Tele: 5405 ding Se. 


























HOISTING MACHINERY 


PILE DRIVERS — CRANES J. W. JACKMAN & CO., LTD., Cy ABBOTT CO (NEWARK) LT° : 


Wo re) DF | é - D eae ‘ Ke a R°| |e F WARK N K 
rononedh ieee aan ise FOUN D R y PL ANT BARKING, ESSEX ?— > 


Telephone : RIPPLEWAY 3011-2 
































teeweser> e383 44a 
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DIESEL ENGINE: 


FOR ALL INDUSTRIAL DRIVE$: 


RELIABLE 
EFFICIENT 
ECONOMICAl | 


UNDER THE STRAIN AND STRESS OF WARTIME 
CONDITIONS DORMAN DIESEL ENGINES AND 


-DRIVEN GENERATING SETS ARE PROVING 
50 kW. GENERATING SET, SUITABLE FOR LAND ENGINE OeoU fig yg hog Rah 


OR SHIPBOARD INSTALLATION W. H. DORMAN & CO. LTD., STAFFORD, ENG 


Phone—STAFFORD 641 (4 lines) ESTABLISHED 1870 Grams—DORMAN STAFFO! 
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REDGING PLANT 


the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER 
DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET DRED- 
GERS, GOLD AND TIN 
RECOVERY DREDGERS, 
FLOATING CRANES 


Hopper Barges, Screw Steam- 








TENDERS) 
xs ABERDEEN i 
_— . 














PO OonS, 

FITHS ers, Side & Stern Paddle 

IMITED Wheel Steamers, Tugs, etc. 

Stat New Buckets, Links, Pins, 

pene < a 1 aig Gearing, etc., supplied for 

ooo : : existing Dredgers. 

AL IRON¢ _ Electrically iam Suction Reclamation Dredger parte for can Tees Conservancy Commissioners. “Output 
1000 tons of sand per hour to a distance of 4000 feet and a height of 25 feet 

OOF sein FLEMING & FERGUSON LTD 

, 6 


Ship-to-Shore flexible electric cables ‘Phone: Paisley 2648. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTI AND. Tel. Add.: “Phenix Paisley.” 


IE & CO, 
Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. ‘Phone: London Wall 4846 


London Agents : 











REDUCE THE CONVOYS BUR oe 








YM. 




















“(DON’T Fume at Intractable Tractors! 
7" Let BARIMAR weld them to “Health” ) 


WHEN A TRACTOR BREAKS DOWN—and, after all, can you wonder at it, considering the 

S “rough stuff” which tractors put up with—something or someone is bound to suffer. 

Whether it be an industrial or a farming tractor, the fact that it happens to be hors de 

 ~. ft combat, due to breakage of some vital part, is certain to lead to trouble and delay, 
see DL 1 ° ° 3 ° . . ° 

i unless someone with a far-seeing eye and a time-saving mind gets Barimar to handle the job. 


Aglutton for work, a tractor earns its keep, and deserves considerate treatment when compelled 
to fall out. We happen to be sentimental about tractors. Though a mere fraction of the ie Heavy Cast Iron Sump 
; + : o¢ z me: ; , with Flywheel Housing 
Barimar “* patients,” we have unique opportunities for studying these Cinderellas of trans- completely broken away 
port, the “ills” to which they are heir—most of them amenable to Barimar Welding : , 
treatment. 
“Hopeless” cases, “ impossible " 
orbit, and all return to duty, stronger than ever. 


Some welding jobs necessarily take longer As for the cost, it was modestin the extreme , 
for example, at besides being covered by the famous Barimar 


e than others. Just glance, 2 
this picture of a typical Barimar tractor Money-back Guarantee 


tractor repairs, all come within the Barimar 


tepair. Notice the smashed sump, the broken 
flywheel housing, the apparent hopelessness If in need of a quick, workmanlike and 
enduring repair to a broken tractor part— 


of the sorry metal mess ~apeee 
/E ° 4 it’s clearly a job for Barimar 
Yet, within four days the sump was repaired, ; 
with the flywheel housing welded in complete If requiring advice on any sort of welding q . 
write or wire us and we will 7 , The SBarimar Repair 
~ ‘sam welded in alignment, 


alignment, the whole machined and cleaned problem, phone, 
give all the help we can 
tested, machined, cleaned 


up like new, ready for instant assembling. ’ 3 : 
up to new condition, 
r vestige 


Transportable Broken Parts should be sent CARRIAGE PAID to the nearest 3 a with oviit 
Barimar branch. Advise by letter. When parts are too heavy for despatch BARIMAR ad of breakage removed. 
‘ Ready for reassembly in 


Al MOBILE REPAIR UNITS will be sent to the job. py Sarena A 

ie Barimar House, 22-24, Peterborough Road, FULHAM, 

4 ha Telephones : RENown 2147-2148. Night 2148 LONDON, S.W..6  Telesrams: “BARIQAUMAR, WALGREEN, London.” 
BARIMAR BRANCHES: 


’Phone : Midland 2696. NEWCASTLE-UPON-TYNE 1: 31, 
"Phone : Ardwick 2738 GLASGOW C.2: 134, West George Lane 


THE WORLD'S SCIENTIFIC WELLE —————__ 


BIRMINGHAM 12: 116-117, Charles Henry Street. The Close ’Phone: Centval 21055 
’Phone: Central 4709 


NG MANCHESTER 13: 67, Brunswick St., Ardwick Green 
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TIPPING 
MINING 
& 
ESTATE 
TRUCKS 





























WE ALSO PRODUCE 


STEEL 
CASTINGS 


IN OUR OWN 
FOUNDRY 

















Ilustration 16 





lustration 1680 


ROBERT HUDSON 


' LIMITED 
HEAD OFFICE : LONDON OFFICE : 


RALETRUX HOUSE 21, TOTHILL STREET 

MEADOW LANE WESTMINSTER 

LEEDS S.Ww.! 
CABLES (ALL OFFICES) 


TELEPHONE : LEEDS 2-0-00-4 “* RALETRUX.” TELEPHONE: WHITEHALL 7127 


BRANCHES AT :—JOHANNESBURG: P.O. BOX 5744. DURBAN: P.O. BOX 1007. LUANDA: P.O. BOX 410. 
LOBITO: P.O.BOX 101. PORT LOUIS (MAURITIUS): P.O. BOX 161. CAIRO: P.O. BOX 1446. CALCUTTA: P.O. BOX 23 


SOLE SELLING AGENTS FOR STEAM AND DIESEL LOCOMOTIVES ALL SIZES AND TYPES 


MADE BY 
KERR STUART & CO. LTD. 


THE HUNSLET ENGINE Ss ig (INCORPORATING) THE AVONSIDE ENGIN« CO. 


é 


Illustration 16 
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Of all Gauges and sizes up to 88 BHP 
have left these Workshops for Service 
at Home, Overseas and on the Continent 










@ Powered by a flexible oil engine — Ruston @ Easy gear changing. 
designed and Ruston built. 
ition 160 . cl i il i 
“ © Patented 3-speed or 4-speed gear box gives fast ® anne an a 
average working speed and consistently high ; 
ion 161 drawbar pull. @ Easy starting always without external aid. 


A patented flame-trap and exhaust-filter can be supplied for working in Fiery Coal Mines and other 
inflammable atmospheres. This loco carries the British Mines Dept. I.C.E. Approval No. 1 (Buxton 
y Certificate for Flameproof Enclosure). 


RUSTON /ocos 


for ECONOMICAL & DEPENDABLE SERVICE 
RUSTON & HORNSBY Ltd. - LINCOLN i ttn. we 
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NAME 
REPUTATION. 


CENTRIFUGAL PUMPS 
* 
MARINE CIRCULATORS 
* 
SUCTION DREDGERS 
* 
LAND DRAINAGE 
* . 
CENTRIFUGAL FIRE PUMP 
* 
DOCK PUMPS 
* 


SEWAGE PUMPS 
* 


SLUDGE PUMPS 
* 


WATERWORKS PUMPS 
* 


MINE PUMPS 


A 150-ton Wellman Ladie Crane installed at the Corby Works 


of Messrs. Stewarts and Lloyds, Ltd. j SPECIAL PUMPS 


Wellman Cranes contorm to the highest engineering standards 
and are designed and constructed to give reliable and 


efficient service under the most exacting conditions. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 


VICTORIA STATION HOUSE - VICTORIA STREET - LONDON, S.W1 L™~~weRSMITH WW £ 
eat & . 
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Step-up Cutput 
with 








Spray Guns 
Spray Booths 
Air Compressors 
Portable Plant 
Automatic Plant 
Fans, etc. 

















Aeraspray Guns are 
standardised with Stain- 
less Steel Nozzles and 
Needles and _ therefore 
suitable for application of 
A.C.P. DeoxidineNo.202 
without alteration. 














The AERASPRAY MANUFACTURING 
co., LTD. 








Enquiries : 


SALES AND TE! 


Precision Gears —— | , ».uteeaain. 
‘or all purposes 


VL 


PR fe 1& SONS (HUDDERSFIELD) LIMITED 


HUD Ree TILELOD 


BARCLAY - LOCOS. 


Babi te “| STEAM NON-FERROUS 


7 2 satiate CASTINGS 


FIRELESS 














JMP 
























(UP TO 12 TONS) 
of PHOSPHOR BRONZE 
MANGANESE BRONZE 
ALUMINIUM & GUNMETAL 
*BIRSO’ High Tensile 


ALUMINIUM BRONZE 


possessing a tensile strength 
of tons per sq. inch 










We are also makers of Chillcast Rods and 





















ESTABLISHED Tubes, Centrifugaliy Cast Worm Wheel Blanks, 
Finished Propellers and Precision Machined Parts 
1840 Fully approved by Admiralty & A.1.D. 
3 T.M.BIRKETT & Sons, Ltd. 
LOCOMOTIVES OF EVERY DESCRIPTION FOR COAL, OIL & WOOD FUEL’ HANLEY -STAFFS 
A. BARCLAY, SONS & CO, LTD., Cal Caledonia Works, KILMARNOCK. - BIRKETT. nan 
LONDON CE: 38, VICTORIA STREET, INSTER, S.W.1I. Telephone : Victoria 6407. 
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We are not Standing Grill! ae 


To meet the incessant demands for more efficient means 





of waging war, we have developed—and are developing— F 
methods and devices which, when peace returns, will 
benefit the industries we have the honour to serve. 


BROS. LTD. 





PNEUMATIC PLANT SPECIALISTS OMAN 











STEEL PRESSINGS 


@ DISHED AND FLANGED BOILER 
ENDS 


@ STANDPIPES 
@® MANHOLE DOORS 


@ FLANGES AND PRESSINGS' FOR 
MOTOR VEHICLE TRADE 


@ FLANGED COMPENSATING RINGS 


BARR. ThUMOUN 


AND GO, LTD. 


TON IRON WORKS 











NE 


KILMARNOGK 


RNOCK 
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Telephone: ARDROSSAN 91 
Telegrams: JOINTING ARDROSSAN 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 

Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 
Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 
Of any size, thickness and section, plain 
or serrated. 
For Locomotive, Diesel and aero en- 
gines, hydraulic plant, etc., and for 
superheated steam joints. 


CYLINDER-HEAD GASKETS. 
Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 
use in conjunction with Corrugated 
Metal Joint Rings. 


————SS— =e 


—— 


SWORTH INGION | SON 
ia PLANT EQUIPMENT 
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SOLID SEAMLESS METAL JOINT RINGS 


Contractors to Admiralty 
and Government Departments 


METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 
Made. of Bronze and special Metals suit- 
able for specific conditions. 


SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For air compressors and pumps. 
Of Heat-treated Steels, special - alloy 
Steels, and other Metals to suit specific 
conditions. 


FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, 
etc. 
Made of all suitable Metals and to any 
design. 


SHIMS, LINERS& LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 
Of special quality. Suitable for high 
temperatures and pressures. 
Adaptable to any size of stuffing-box. 


lifustrated Catalogue on Application 


FOR 


Right: 30,000 kW. Condensing and Feed 
Heating Plant in an important 
Power Station in North Midlands. 


High Pressure Feed Heating 
equipment incorporated in plant 
shown on right. 


OTHER PRODUCTS 
Centrifugal Pumps-for Land or Marine Service $=, 
Direct Acting Pumps — Simplex or 
Duplex, Vertical or Horizontal, 
Steam or Power Driven 
Evaporators for Marine and Land Service ¢ 
De-aerators. Bore Hole Pumps 


Water Works Pumping Engines — * 














WORTHINGTON - SIMPSON LTD., NEWARK-ON-TRENT. 





THE ENGINEER 


THRAPSTON 
V-rar DRIVES 
hat VW STOC A 


EUSTON 


RANGING FROM 1-50 H.P. I-10:1 RATIO 
FROM LONDON STOCK 


PULLEYS FINISHED. BORED AND KEYED TO 
STANDARD SIZES AND SUITABLE FOR REBORING 
SHOULD THIS BE NECESSARY. 


SMITH & GR ACE L?. 


CL IETON HOUSE. 
KUSTON RD. NW 
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THE FOLLOW-THROUGH 


gives you the mechanical handling unit 








designed for your own individual require- 
ments and installed ready for its job in the 


minimum of time. The fact that ‘ Phec” 
design, construct and install your plant ee \S4 eS 
x rum AN SS 


with no division of responsibility ensures 5 R N / 
you speedy and efficient service with no time| & GE P) 
wasted. “Phec "understand the application] $ Ciment Fondu is a major weapon in 


the BATTLE OF PRODUCTION ... 


fa The use of Ciment Fondu for concrete construction, 
% 4 ° " 
manufacture, “repair or maintenance, ensures the minimum possible 
OO . . : 
delays in Works and Factories. 


ATERSON HUGHEG) GI 3/6016 
ENGINEERING COMPANY LIMITED 3 FON DU 


Riyainous cement Lafarge Aluminous Cement Company Limited 
Gorst Road, Park Royal, London, N.W. 10. Willesden 6982. The Kilns, Ripley, Surrey. °*Phone: Ripley 318 & 319 
Wyndford Works, Maryhill, Glasgow. Maryhill 172/3. 


— 


% 


of their products as well as they do their 


BVOC 
© 3-7928 











GEAR CUTTING ||P-&W.MACLELLAN, un 


CLUTHA WORKS 
SPUR WHEELS WORM GEARING SPIRAL WHEELS 36+ inacee a <abbr GcKS 


BEVEL WHEELS RACKS FIBRE PINIONS 
GLASGOW, S.| 


THE 


ABBOT ENGINEERING CO. L™. 


22, SMITHHILLS, PAISLEY. STEEL BRIDGES 
STEEL FRAMED BUILDINGS 


Te STEEL RAILWAY WAGONS 


| ALEX, FINDLAY Go. L™- a 


STRUCTURAL ENGINEERS, ELECTRIC WELDING 
MOTHERWELL, SCOTLAND. HYDRAULIC PRESSINCS 


Steel Bridges, Steel- FORGINGS AND DROP STAMPINGS 


framed Buildings, RAILWAY AND GENERAL ENGINEERING 


- Girders, Etc. - 
STEEL PITHEAD FRAMES, STEEL 
- = WAGON UNDERFRAMES - - 
- - OIL STORAGE TANKS - - 
Speciality, Stamped Steel Floor Troughing. 

















Head Office: MOTHERWELL, London Office: 52/54, HIGH HOLBORN, 
SCOTLAND. LONDON, W.C.!I. 
Telegrams : “ FINDLAY, nore “FINDLA PHONE, LONDON.” Telephone : Telegrams : 


le, metal Editions. IBROX 1410 (3 lines) *“*MACLELLAN, GLASGOW” 
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METAL CLAD 
AIR INSULATED 











VERTICAL 
ISOLATION PATTERN 


Ratings up to 600 amperes at Il kV. 





Design Features 





Short Circuit tested Oj Circuit 
Breakers. 


Full Interlocks. 
Automatic Safety Shutters. 


Easily removable’ circuit breaker 
Contacts. 


Shockproof insulation. 

Easily extensible. 

Vermin proof. 

Double steel walls between units. 
Shielded Cables. 


Direct hand control or remote electrical 
control. 


BRUSH=— 
ELECTRICAL ENGINEERING ' —00 


LOUGHBOROUGH 
ENGLAND 


’ 
1015/8304. 









































SS 





Lit 


1 
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SILENTBLOC application to 
DRY CLEANING MACHIN- 
ERY—CHATTERLEY 


WHITFIELD COLLIERIES 


The name ‘ Silentbloc’ 
is the trade mark and 
exclusive property of 
Silentbloc Lid., on 
whose products only it 
can lawfully be used. 


SILENTBLOC 


odin’: 





PF ciiveot 


“ee VIBRATION 


LUBRICATION 





the Load, the Wear, 
Grit, Water, Weather— 





- and can ‘stick-it’ 
year in, year out, without” aiténtion or lubrication. 





Silentbloc Flexible Bearings absorb shock and 
vibration, and so prolong the life of the machine 
on which they are fitted. 


They save the time and.expense of an idle 
machine down for bearing renewal or fracture, 
and they save the Maintenance and Lubricant all 
the time it is running. 


4 Years have become to be considered quite a 
normal life for these bearings by Colliery Engineers. 


Your next overhaul should include SILENTBLOCS. 


Send for technical data now. 


There are“ standard fittings to suit every type of machinery. 


UNVIUIUUUUUUOULTAAUU TATU SILENTBLOC LTD. OVUUUULUUU 


Victoria Gardens, Ladbroke Road, 
Notting Hill Gate, W.ll 


Telephone : PARK 9821 (4 lines) 
Cc 
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ROUG we Tron 


THE BUTTERLEY COMPANY LTD., RIPLEY, Nr. DERBY 
LONDON OFFICE: 2, CAXTON STREET, WESTMINSTER, S.W.1 


WTLC. | 
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VAUGHAN BROS. (proprorcines) L” 


EAGLE WORKS, WILLENHALL 
MACHINISTS, GEAR CUTTERS & DROPFORGERS 


(HUDDERSFIELD) LIMITED 





LONDON -.BRISTOL : BIRMINGHAM - DN CHESTER - LEEDS - GLASGOW - NEWCASTLE 
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BENNIS 
QUADRUM 


water tube boiler 


‘The Boiler must always be avail 
able ’’-this was our first consideration 
in the design of the Bennis 


“Quadrum”’ Boiler. The design is 
based throughout on the scientific 
principles of competent heat transfer, 


fai aatirvatels me lalemeaelaliaqaliagtelsp 


The unit is always in service and its 
ability to operate incessantly without 
shutdowns, along with _ efficiency, 
capacity range, jow maintenance costs, 
are features in which the Bennis 
*“Quadrum”’ Water Tube Boiler 


installation is unique. 


The Bennis ‘‘ Quadrum’”’ Water Tube 
| sYo)] (ame Cwm gaeemarlalle- lial callttatels| 
independent of the combustion 
chamber walls. 


BENNIS 
“Quadrum” Water Tube Boiler 


(Registered Trade Mark) 


Further information obtainable on application to :— 





BENNIS COMBUSTION LTD 
LITTLE HULTON Botton 


london Office. - 28 Victoria St. London S.W.| 











Manufacturers of Complete Steam-Raising Plants 
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OPTIMUM DE-AERATOR 


PROTECTION against corrosion and pitting in open’ feed systems can best be secured by the 
use of the WEIR OPTIMUM DE-AERATOR, a self-contained unit that can readily be installed 


in existing power plants. Besides providing oxygen-free feed the Optimum De-Aerator is 


a highly-efficient contact heater, all heat in the operating steam being retained in the feed. 


In addition to prolonging the life of the plant, it gives a better heat balance. 


WEIR products include— 
BOILER FEED PUMPS a FEED HEATERS 6 EVAPORATORS 
AIR PUMPS e AIR COMPRESSORS a FEED REGULATORS * Etc. 


G.& J.WEIR L? Carucart, GLASGOW 


D 
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HERE’S always something new, 
something different coming from the 
BULLERS works. With all the thousands 
of patterns we hold, there seems no limit 
to the variety of insulators we are called 
upon to produce. 


Take this HIGH Voltage Transmitter 
Aerial Lead-out shown on the right—a big 
thing in its way. Making insulators like 
this is quite a business. But so are the 
littl LOW Loss Ceramic examples at 
the top—they are just as important in their 
own field, with High Frequency Circuits. 
Large or small, it’s all one to BULLERS. 
Size and shape are no bar. We have the 
experience, the men, the organisation, and 
the plant to tackle any insulator problem. 


So whether it is something in a big way, 
or small and intricate, you can safely leave 
it to BULLERS. 


BULLERS LIMITED 


THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY 
Telephone : Walton-on-Thames 2451. 
Manchester Office: 196, Deansgate, Manchester 


Buller 


Insulators 


g ronwtl" 


a] 
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@ Designed and built by specialists. ‘ [ > C T "4 i C 
@ Range includes machines for 
Butt, Seam, Spot and Projection 
Welding. TA fC C a 
@ The B.I. have designed and pro- 
duced machines for the largest sec- 
tions yet welded in this country. 
@ Increased demand for B.I. Welders 


proves their popularity. 


@ Send us full particulars of your 
production problems and let us oO P A 
Quicken Production 


advise you as to the saving that 
can be effected. o and Reduce Cost 


BRITISH INSULATED CABLES LTD. 


Head Office: PRESCOT, LANCS. Telephone No.: PRESCOT 6571 
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DESIGNERS AND BUILDERS OF | 


RAILWAY CARRIAGES & WAGONS 


of all types in 


aie? 
eset ONE Eee 





Ps —~ ae ee ES 3. ane 
Bene, 


wood or steel 


el § 


Steel Bogie Covered Wagon 25 tons load capacity, metre 
gauge, built for the Great Western of Brazil Railway 


== METROPOLITAN-CAMMEL 


VICKERS HOUSE, BROADWAY, 


wermmeren st CARRIAGE & WAGON C° LIMITED | 
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Release that VEHICLE 


In the coming months transport is tackling the biggest job in its history. Lorries 


and wagons, canal-boats and ships must be working “all out” if the nation’s transport 
system is to succeed. Great plans of organisation, improvements and new works have 


been carried through. The system can do its job—IF... 


If every transport user releases every vehicle, without one minute’s unnecessary 
delay. You use the nation’s supply of ships and vehicles. You must decide how 
long you keep them out of the system; how quickly you send them off on their 
vital work. 10 minutes saved from every standstill hour. That is what the country 


asks from you—what it needs. 


You know your own problems best. Tackle them in your own way 
But tackle them now. Plan, encourage ideas, improvise if needs be. 
Here’s a starting-off agenda: 


1. CHECK OFFICE ARRANGEMENTS 2. LABOUR-SAVING EQUIPMENT 
3. BLACK-OUT WORKING 4. OPINIONS OF "MEN WHO DO THE WORK" 
A is 4 
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Max. capacity of chuck 

Table surface 28° x 18 
Column to Spindle (Max.) 30 
Spindle travel... 4 
Vertical movement of column - 10 


The spindle head of this 
machine has an angular move- 





ment of 50° either way and in 
addition the radial arm can be 
swivelled 90° in either 


direction. 





@ Colind ale “7011 * EDGWARE RD. THE MYDE.LONDON.NWS ®* Garantools Telex London 


~ 





HENRY BERRY s C° L'®? LEEDS 


HYDRAULIC & GENERAL ENGINEERS. Phone : 75481-2 Hunslet. Grams: RIVETTER, LEEDS. 
Improved Plant for BOILERWORKS, SHIPYARDS, STEELWORKS, RAILWAY CARRIAGE & WAGON WORKS, Etc. 











Enclosed Horizontal aioctetanty. Driven Three Throw Hydraulic Pressure Pump with 
forced lubrication and totally enclosed crankshaft, g rods, cr and gearing. 








SEND US YOUR ENQUIRIES. 
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SHEETS & BARS 


BLACK SHEETS, for all pur- 
poses; deep pressing, vitreous 
enamelling, motor bodies, chassis 
frames, metal furniture, etc. 
GALVANISED SHEETS, plain 
and corrugated. STEEL D 
IRON S, HOOPS AND 
SECTIONS. GALVANISING, hot 
and a. SHEET 
METAL WORK. 


SMITH & M°LEAN LTD. 
(79, W. GEORGE ST.,GLASGOW, 


OMOTIVE ENGINES 
pies SIZES — 12 B.H.P. TO 120 B.H.P. 


ea amenae Users of Crossley engines know wei they can 

lace every confidence in their performance. 
AUTOMATIC SETS ave than ever today in many spheres of 
activity they are employing the Crossley 
MARINE AUXILIARY SETS Vertical High Speed Diesel. 





how youwithoutobligati The engines incorporate the rugged proper- 
how we would plan your storage. deeaihienk: nate: anit ties as heavy-duty engine, are light in 


J. GLOVER & Sons Ltd. weight, and yet of rigid construction. Cold 
eee CROSSLEY SHESEL Senees starting is certain and immediate, 


a = FULL RANGE — 3 to 3,000 B.H.P. 
PRESSURE AND 
VACUUM GAUGES 


é 
( sf 1 
| MALLULLAA CRE Ae 














Prospective users will find valuable informa- 
tion in our publication No. 1771/8389. A 
copy will be sent on request. 








A ical SS kw. 
Crossley Generating 
Set, arranged to start 


HUMPHREY pias 


either marine or | 


iii = 























SCREENING 


“Niagara” equipment is scientifically designed 
and soundly constructed, foolproof, trouble-free 
and absolutely reliable. May we suggest that you 
consider the ‘‘ Niagara” before deciding upon any 
question of grading? We shall be happy to afford 
you the fullest particulars and arrange for 4 
demonstration entirely without obligation. 


NIAGARA 


If you want better grading and a larger output, 
it will be worth your while to consider the 
installation of ‘‘ Niagara” Screens. There is a 
type suitable t6 every class of work, grading 
anything from powder up to 8-inch rock. 


“Niagara” Screens work on a positive vibratory 


principle. They are perfectly balanced. There is 
no external vibration, and smooth, noiseless 
running is achieved upon enclosed heavy type 
roller bearings. A grading efficiency of 95 per 
cent. can be secured with dry materials, and there 
is no blinding or choking of the mesh. 


Niagara Screens (Gt. Britain) Ltd. 


(Proprietors: BRAHAM, PATTERSON & DENHAM, LTD.) 
STRAYSFIELD WORKS, CLAY HILL, ENFIELD 
MIDDLESEX 





We shall be pleased to discuss the adaptation of 
“* Niagara” to any grading problem with which you 
may have to deal. It will give you a more uniformly 
graded product at a higher rate of speed and at 
lower operating cost. ‘Niagara’ Screening justifies 
itself by its efficiency and higher rate of profit. 


Telephone: Enfield 3888 
Telegrams: Niagara, Enfield 





THE ENGINEER 



































Both the steel and the tools are made in our own works 
by most modern methods thus assuring uniformity of 
material and performance. 


ENGLISH STEEL CORPORATION LTD ( 
OPENSHAW —— MANCHESTER 























THE ENGINEER Dec. 25, 1949 


Pulsometer? High Efficiency Electrically Driven 
Centrifugal Types for all Duties 


The Cellar Drainage Pump requires no specially prepared foundations or 
girder work. Will stand on any reasonably level surface and in any drainage 


The Cellar Drainage Pump sump more than .15 x 10 inches in plan. 
Special design of impeller excludes grit. 


An improved self-supporting type for 
Emptying Drai Sumps in Pump can deal with small proportion of solid matter up to }in. diameter 
ee . spheres without chokage or damage. No skilled attention necessary. 


Basements Hotels Can lower water from 2 ft. 6 in. deep or less to about 1 in. from sump bottom. 
Underground Air Raid Shelters Capacitie& up to 1,000 gallons per hour. Heads from 3 to 18 feet. 


Power and Pumping Stations 


Breweries Swimming Baths ? List No. 2675 JIulsometer Engineering C'l" 
Nine Elms tronworks, Reading 


i, 
(4 & 


RICHARD KLINGER LIMITED BEST FOR ALL HIGH PRESSURE 
coe ORNs ee ee & HIGH TEMPERATURE PURPOSES 


Te/ephone FOOTSCRAY 3022 


24 ROSSELL) 


Pro: Serco SHEFFIELD ENGLAND 


144 STVINCENT SY. 62 
Phone :- CiTY ‘ 


BOULTON.PAUL LTD - STORE 


NORWICH BIRMINGHAM LONDON 


NITRALLOY STEELY 
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inting.—George Reveirs, 
Itd., 10-12, Rosebery Avenue, E.C.1, are 
PARED to SUBMIT ESTIMATES for all 
RIPTIONS of PRINTING. “THE Enai- 
” has been printed at this establishment 
tts commencement. 


@LasGOW ROLLING STOCK & PLANT WORKS 


AST, NELSON &% CO. LTD. 


DERS OF RAILWAY CARRIAGES, WAGONS, 
mic CARS, and every other description of 
WAY and TRAMWAY ROLLING STOCK. Makers 
@RELS, AXLES, RAILWAY PLANT, FORGINGS, 
oro WORK and IRON and Brass Castings. 
ered Office and Chief Works : MOTHER 
Chambers, 87, Fargate, 1 
orary London Address: 2, New Zealand 
Avenue, Walton-on-Thames, Surrey. 
Illustrated Advertisement page 27, Nov. 20th. 


Y, PICKERING & CO. LTD. 


MANUFACTURERS OF 








me RAILWAY CARRIAGES, WAGONS, 


ANK WAGONS, TRAMCAR and 


MsUS BODIES, WHEELS AND 


AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial and Foreign Railways. 


ISHAW—-SCOTLAND 
LONDON OFFICE : 
lddlesleigh House, Caxton Street, S.W.1. 


R. TURNER, LIMITED 
Manufacturers of 


LWAY ROLLING STOCK AND MINING 
MACHINERY For Home and Abroad. 
Specialities : 
jway Wagons of every description. Tipplers. 
ery Screening ts. Elevators & Conveyors. 
| Head: and Kep Structural Steelwork. 
Gears. Haulage Gears Foi and C; 
jet Works & : LANGLEY ar. i 
London Office: 32, Victoria Street, 8.W.1. 
Iustrated Advt. in issue of Dec. 11, page 6. 


IE CLASGOW RAILWAY 
ENCINEERING COMPANY ‘” 


RIGBY STREET, GLASGOW, E.1. 
Telephones : Bridgeton 3350 & 1562. 
Telegrams : Expansion, Phone, Glasgow. 
London Office: Messrs. C. Tennant, Sons 
& Co., Led., 
c/o J. H. Vavasseur & Co., Ltd., 
America Square, Minories, LONDON, E.C.2 
Manufacturers of 
ilway Carriage, Wagon and Tramway 
heels and Axles and General Engineers. 











ENE OSE GER 
CRAB Fi 
‘ GO TON ELECTRIC 
$ OVERHEAD CRANE 
ASS ESTEE 
is 


wui—mt) CEORCE RUSSELL & Coy Lro 





LEDWARD X& BECKETT, Lio. 


MAKERS OF NON-CLOGGING 


SPRAY NOZZLES 


FOR 
WATER COOLING GAS WASHING 
FEED HEATING QUENCHING 


AND 
OTHER PURPOSES 


PARLIAMENT MANSIONS, Telephone: ABBey 5429. 
ABBEY ORCHARD ST., LONDON, S.W.1. — NDON. 





J. & E. HALL L™. 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 
London Office: 10, ST. SWITHIN’S LANE, E.C. 
TELEPHONE: MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 


use 
“SARCO” 
Automatic 
Temperature 


Went of Control 


heating. 


SARCO THERMOSTATS LTD. 
Alpha House, Cheltenham, Glos. 





PIMMEDIATE DELIVERY!s 





MARINE PURPOSES 


TEUCO’ KNEE TOOL. || LIFTS « ESCALATORS 


with Micrometer Cutter Adjustment. 


Sole Distributors : Send for Details now. 
THOS. P. HEADLAND LTD. 
164/8, Westminster Bridge Rd., London, S.E.! 
‘Phone: WaATerloo 5353. 
*Grams : TEEPAITCH, LAMB, LONDON. 











F. W. BRACKETT & CO. LTD. 
ENGINEERS - ESTER 
Water Screens, Pennell Wylie Filters, 
Pumps, Air Compressors, Iron ings, &c. 




















Circular Chart Recorders 


Temperature and Pressure 
Recording Instruments 


For prices and 
full particulars 
of ranges and 
special feature 
see list 107, 
gladly sent on 
request. 


These Instruments are sup- 
plied in various constructions 
according to the nature of 
the application. The range 
of cases available include a 
standard damp and dust 
tight case and hardwood case 
for portability. 
Temperature instruments 
are supplied vapour tension 
or mercury filled according 
to requirements. 


THE DRAYTON REGULATOR 
AND INSTRUMENT CO., LTD. 


WEST DRAYTON - 


MIDDLESEX 








COMPANY 


© STHEET 


BIRMIN 


GHAM, 12 


Ve 84) 











P 


WOR Saar Ss 


eto. 


tg 
CENTURY HOUSE, 


SHAFTESBURY AVENUE, 


LONDON, 








W.C.2 (08H) 
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An 
Announcement 


Owing to the vastly increased 
demand for our 


“PLC” SLIDE RULES 


and 


DRAWING 
INSTRUMENTS 


we find it necessary to 
announce that for the time 
being we are generally 
unable to supply these from 
stock. Deliveries, when 
possible, can be quoted to 
special enquiry 


We can still supply 


from stock or at short 
notice nvany other types of 
instruments and drawing 
office stationery 


A.G. THORNTON Ltd. 


41, Gartside Street 
(late of Paragon Works) 


MANCHESTER, 3 

















SPENCER-HOPWOOD LIMITED 
(Assocd. with Robert Stephenson & Hawthorns Ltd.) 
Locomotive Works, DARLINGTON 


Temporary London Address 
17, SOUTH DRIVE, CHEAM, SURREY. Vigilant 3820 





A (eadale cranes 


Craven Bros. Crane Division Ltd. Loughborough 











Springs and Spring Washers 
For ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS, 
AND CO. 
Central Spring & Steel Works, 
Furnace Hill, 
SHEFFIELD, 3 


Telephone: Telegrams : 
24679 SHEFFIELD TONKS, SHEFFIELD 

















= 2 oz. to 2 ewt. to Client’s specification Fis 

its. See our Advt., page 27, Dec. 18th tie 
CHAS, S. MADAN & CO, LTD. 
BROADHEATH, ALTRINCHAM. 








THE 


“ 


within 





Supplied te the Air Ministry, Admiralty, Etc. 


Entirely self-contained, including tank 
incorporating ‘Current Flow’ and 
‘Maghetic Flux’ methods of Crack 
Detection. Sliding heads have patented 
Resillent Contact Pads adjustable 


SPECIAL TIME-CONTROLLED 
SWITCHING. Thecontrol of the actual < 
process of magnetisation has been made 
entirely automatic. 


VOLTAGE SELECTOR SWITCH. EL- RI 


> Please write for particulars and 
details of various Models available. 63, GELL STREET, SHEFFIELD, 3, England. 


JOHNSON-FEL 


CRACK DETECTOR 
UNIVERSAL 4” 


a range of from 2in. to “ite 


LIMITED 





Telephone : 20795. Telegrams : “ Detector.” 


















SPRAY COOLING PLANTS 


STEAM & WATER-JET APPARATUS OF ALL DESCRIPTIONS 


MULTI-JET CONDENSERS 


FOR TURBINES and RECIPROCATING ENGINES 
GAS EJECTORS FOR OIL TANKERS 


SAND & MUD ELEVATORS GILLED HEATING PIPES 


Catalogues on Application 


KORTING BROS. 1917) Ltp. 


(AN ALL BRITISH COMPANY) 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 











vaibenties™ FRAME Bul oimaS 


“or EVERY ae tact neta 





BROWNLIE & MURRAY LD., *2" GLASGOW. 


LONDON: 59-60, GRACECHURCH ST., E.C.3. 


CATALOGUES FREE ON APPLICATION. REFER NEW EDITION A. 








— 
MIXERS & EDGE RUNNER 
GRINDING MiILLs 


Smedley BroslV 


Limited, 


BELPER, pversysuine, 
FOR ALL PURPOSES. 


















WEIGHBRIDGES AN» 
Which SpA CHENG 


E. «a A. ASHWORTH {' 


Crown Works, Staincliffe Road, DEWsS 


) 


m pd om. om queves for pt lag 




















R GOODWIN R SONS | weit l 


: 2256 ower “Trent 


-FOR ALL WIREP* 
SPRINGS" 


CHISWELL WIRE CO ly 
WATFORD__ Herts 


—— > 




















PUMPS FOR: & 
CREOSOTE. PITCH, @ 


FUEL, AS Pumps 


SUPPLIED TO for 
PETROLEUM = &Y Petra, 
BOARD. VW Water, Ter, 
Oe? Fuel Oll, 
Pee 
oe yet 
& Variable stroke and 
veut R 


pumps. 


ROTOPLUNGE PUMP Co. Ltd BI 
58, Victoria Street, S.W.1 
Phone: VIC 4395 Grams : Resopluay 









































STEAM DRIVEN 
GENERATING 
SETS 


SINGLE OR 
COMPOUND 


5—30 KW. 








EASTON & JOHNSON L" 


ENGINEERS :: TAUNTON. TEL.: 3146. 






ae 
es 








Va 
JOSEPH Adamson 
& Company Led. 
Presswork * Cranes ° Boilers 
P.O. BOX 4, HYDE, Ches. | 


HAMWORTHY.... 











War Of 
PUMPS & AIR COMPRESSORS ALD. 
THE HAMWORTHY ENGINEERING CO., Ltd, Povle, Do (Apr 





Phone Poole 735 (P.B.X..). Grams Lnventions, Poole 
Also 118, Queen Street, GLASGOW. 


AS LAREN 
DIESEL OIL ENGINES : 


FOR EVERY_ PURPOSE 
J. & H. McLAREN, Ltd., LEEDS, 10. 
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RUNNER 
AILLS 


rofVE FUEL 


DUSTRIAL 
JEATING 














ckhouse “Selfstoke” 
tomatic Gravity Feed 
lers for Central Heating 
the highest thermal effi- 

per unit of fuel con- 





for 





mostatically controlled, they give perfect combustion and 
VE FUEL. 


ailable in 28 sizes from 128,000 to 2,000,000 B.T.U.’s. 
ranteed for 2 years. Strong, silent, § 


oughout the country hundreds of factories are spending less on weather-resisting 
| through the installation of Brockhouse Selfstoke Automatic 
yavity Feed Boilers. 





HEAVY DUTI E 







BROCKHOUSE 
mn ULLAL HEATER CO. LTD. 
Seem I) Ge west sromwich, STAFFS 
dul 


madi “ London Office, Morley Hall, 25-26, St. 
Gravity FEED BOILERS George St., Hanover Square, London, W.! 



























HOLDENS 





ath A2836 


STANTON 
concrete sleepers 


e They are no new thing, during the past two years 
they have proved their value in internal railways and sidings, 
at Royal Ordnance Factories and on industrial works. 

e They are as efficient as they are economical, all their in- 
gredients are home produced, and once laid there are no 
further maintenance costs. 

@ All good reasons why the sales of Stanton Concrete Sleepers 

have now reached the 500,000 mark. 











Labour and material are saved by alter- 
nating block and transverse sleepers as 
shown. Both are available in various 
types to suit flat bottom or bull-head rails 
with standard railway equipment chgirs 





PHOSPHOR BRONZE - GUNMETAL 
i ee ALUMINIUM BRONZE - MANGANESE 

Wer Oftee it. BRONZE IN CASTINGS AND INGOTS 
cA (Aeseaoed Pion PHOSPHOR TIN & COPPER 


ma ANTI - FRICTION METALS 
(Copper and Nickel Hardened) 
CUPRO MANGANESE-SILICON 


AND FERRO-SILICON ALLOYS 


$BILLINGTON & NEWTON LTD. 
SHONE: sre LONGPORT - STAFFS ,,0m%:,, | The STANTON 


10, pr 7204 Stoke-on-Trent. ; 
lronworks Company Limited, near Nottingham 
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2 Simon Travelling Pneumatic 
Grain-discharging Plants 


We specialise in the design and construction of 


MECHANICAL and PNEUMATIC 
HANDLING PLANTS 


for the transportation of grain, coal, coke, ashes, oxides and all classes of 
products in bulk, bag or container. Consult us on your handling problems. 


ESTIMATES FREE—OUR EXPERIENCE IS UNRIVALLED 


HENRY SIMON LTD. 


CHEADLE HEATH, STOCKPORT 














You are “ facing 
facts’? whenever 
you look at 
ACCURATE In- 
struments. They 
give precise readings . .. . . are 
completely reliable. That is why 
ACCURATE Instruments are to be 
found on the finest Industrial Plant 


and are used by the three Services. 





! Pati 
(“A c CURAT E”) 


Gustrotarents 


THE ACCURATE RECORDING INSTRUMENT CO. 
WINDSOR HOUSE, 
46, VICTORIA STREET, 
LONDON, S.W. 1. 











Illustration shows a 22in. 

Centre Sliding, Surfac- 

ing and Screw-cutting 
Lathe. 





SPECIALISTS IN HIGH- 
CLASS MACHINE TOOLS 








Powerful and Massive Shafting 
Lathes up to 50 inch Centres 


Railway Wheel Lathes 
Crank Shaft Lathes 
Chuck Lathes 
Break Lathes 


SEND US YOUR ENQUIRIES 
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The cities men must build.... 


es 


THE UNITED 


tt 


COMPANIES LTD 


will arise out of the welter of ruin, out of the pain and the sorrow as 
symbols of a free people's indomitable spirit. Steel in its many forms 
will be the basis of these structures designed and dedicated to the 


convenience and happiness of the people. 


THE UNITED STEEL COMPANIES LIMITED 


STEEL, PEECH & TOZER, SHEFFIELD APPLEBY-FRODINGHAM STEEL CO. LTD., SCUNTHORPE THE ROTHERVALE COLLIERIES, TREETON 
SAMUEL FOX & CO. LTD., SHEFFIELD WORKINGTON IRON & STEEL CO., WORKINGTON UNITED COKE & CHEMICALS CO. LTD. 
UNITED STRIP & BAR MILLS, SHEFFIELD THE SHEFFIELD COAL CO., LTD. THOS. BUTLIN & CO., WELLINGBOROUGH 


U.S.P.9 
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The “ Flaxite Quins” at Work 
“* T’llfbe late for my night work to-night!” 
Gasped OI, as he chased a red light, 
For that light was a bus, 
And what made him cuss— 
In the bus was his tin of FLUXITE! 


¥F eoLDeee work—you need FLUXITE 
—th = pe ee ea" For even the. join 7 rab 
olen and For 
lead —without one: and the * “panning of Ww 
metal —e thout “tinning ane 
It is suitable ~ — MET. Ais — exes pting 
ALUMINIUM—an n be used with safety on 
ELECTRICAL —- das sensitive apparatus. 
Fluzite can be wiped fans 
eo imposeible 6 by any other meth 
Used fer 30 in Go 


ALL tins—8d., 1/4 and 2/8. 
Ask to see gS perineal gee SPACE 
complete with full instructions 748 






FLUXITE Ltd. (ept. ©), 
Bermondsey Street, S.E.1 


FLUXITE 


SIMPLIFIES AIL SOLDERING 








HYLAND HYDRAULIC (Oi) PUMPS 


Also HYDRAULIC 
CONTROL 


VALVES 
See-Display Advt. 


Dec. 4th issue. 
HYLAND Led., WAKEFIELD 

















RIGD FIXING WITHOUT DRILLING 





HENRY LINDSAY LTD., BRADFORD 













HO PATENT S 
AUTOMATIC STOKERS 


FORD LANE WORKS, SALFORD 6, LANCS 


MAP SERIES 
No. 8 
Copyright Design 











pPettes ENGINES have always 

prominent part in supplying the power require- 
ments of the primary industries of New Zealand. 
We look forward with confidence to the future, and 


played a 






























to renewing valued and close associations through 





LOUGHBOROUGH 
ENGLAND 











PETTERS LTD. 


CLYDE ENGINEERING LTD., 
WAKEFIELD CHAMBERS 
(P.O. BOX 1090), 


WELLINGTON, N.Z. 6 


our good friends and representatives :— 





































Woven == % << WIRE 


Specially woven, the strong double 
crimps prevent distortion, ensure 
accuracy of aperture to the last, 
and give Locker Woven Wire a 
longer life. Made in apertures up 
to 40,000 per square inch, and in all 
metals, it is used in all branches of 
industry—even by the smallest Firm. 


also Manufacturers of 
Perforated Plates . onveyor 


Belts & Wirework of all ki nds 


WARRINCTON ENCLAND 


Telephone : 910 Warrington Telegrams : “ 











Lockers, Warrington." 











WW. 








25, lgyyiDec. 25, 1942 THE ENGINEER 35 
-———— - 

















BO3 io | GRA FION 


IMPREGNATION PROCESS ee ALLOY CASTINGS \ FOR STEAM 
Resists oxidation at tem- Resists abrasive wear \3 AND ELECTRIC 


peratures up to 1000°C. Cheaper than manganese 
and sea water corrosion steel C a A x ES 
j Established 1880 


Telephone : 
BEDFORD 2490 


Telegrams : 


“GRAFTON,” 
BEDFORD 
































PENETRAL 


REG. TRACE MARK, 


FOLLSAIN [=== 
Eva! | METALSLTD. | v3s 


Resists creep and oxi- tUTTERWORT H, CAST ALLOY 


} dizatton up to II75°C. Resists corrosion 
near RUG BY 






























































WRIGHT, 
ANDERSON 


& Ce Limited 
Ltn Gateshead-on-Tyne 
use PHONE: Gateshead 726 


REGENT HO’ 
KINGSWAY, W.C2 GRAMS; 
Phone: Holborn 9811 “Construct” Gateshead 


SCRIVEN 


MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 











“English Electric” fabricated frame Mill Motors, type C.M., have been specially designed 
to deal with the extremely arduous conditions met with in Steel Works and Rolling Mills ed 
such as the driving of Live Rolls, Lifting Tables, Screw-down Gear, etc. 

Special attention has been given to the production of robust and compact machines with A (@) 34 R] S 
low inertia. They can be supplied with either roller bearings, type C.M.R., or sleeve 


bearings, type C.M.S. 
The horizontally split frame gives ease of access for inspection and replacements, and the s{@) LE RS 
extension of the shaft each end of the motor, with the symmetrical placing of the bolt . 


holes in the frame feet, enables the motor to be turned end for end in the event of i 
damage to one of the shaft extensions. Herbert Morris Ltd Loughborough 


Further particulars sent on request 
_ CRANKSHAFTS 
MACHINED COMPLETE 
@ All types of forgings 
@ All special steels in stock 


STRINGER & Co. (SHEFFIELD) Ltd. 
Wincobank Steel Works, SHEFFIELD 




















FIELDING & PLATT 


LTD. 
GLOUCESTER 


TYPE C.M.R. See our Displayed Advertisement 
MILL MOTOR S DEC. 4 














WILFRED ROBBINS 


THE ENGLISH ELECTRIC COMPANY LTD. 
—-STAEEGa.— 


GREAT BRIDGE, STAFF 
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gy 
of THE WAR 


OT the war against Nazi tyranny 

— that will end, and, we hope, 

end soon in Victory for our own 

—== 2nd our Allies’ arms. No! the even 

more totalitarian war against Dame Nature herself. A 
long while ago she created the metals in her fiery crucible, 
but ever since she has been just as industriously seeking to 
break them down again into their constituent elements. It 
would not matter a jot if, in the meantime, homo sapiens 
had not discovered the metals and turned them to his own 
purposes—with them building bridges, pipe-lines, ships, 
engineering structures of endless variety. If these structures 
are to serve the utilities for which they were designed, then 
the engineer has to pit his wits against Nature’s corroding 
fingers. Nowadays, however, that is not such an unequal 





“ BOWRANITE” PROVED ANTI-CORROSIVE PAINTS 





REND 


struggle. In the first line of defence there is Bowranite 
Anti-Corrosive Paint that is manufactured in a wide range 
of types suited to the varied character of Nature’s offensive; 
—heat, frost, sea water, humidity, fumes, etc. And to 
support this, Robert Bowran and Company’s Technica] 
Advisory Department is always ready to place at your 
disposal its unique knowledge of corrosion and deterioration 
problems in all parts of the world. The advice of this 
department is quite impartial—on occasion it has even 
advised a competitive treatment—and available without 
cost or obligation. 


ROBERT BOWRAN & CO. LTD. 


Consulllarto Ir. @&rhoaion Corvrctton 
COMMERCIAL UNION BUILDINGS - NEWCASTLE UPON TYNE 
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PULLEY BLOCKS 
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ASEA 


For alternating current 
three-phase supply 


The ASEA electric pulley block 
is the product of 25 years’ 
experience in pulley block 
production and practice. 

It is British made throughout ; 
its safety factor is high; its 
headroom is low. 


It features :— 

A high torque hoisting motor with, 
where required, an inching motor 
giving 1/15th of the normal hoisting 
speed. 


ASEA 





An easily adjusted built-in rotor 
operated brake or brakes if inching 
and/or travelling motors are fitted. 
A self-sustaining worm gearing in oil 
bath. 

A positive hook operated line limit 
switch. 

Twin rope drums with driven rope 
positioning collars. 

Ball-bearing chilled cast travelling 
wheels. 

Patent pendant push-button control 
switches. 








ELECTRIC LIMITED 


ASSOCIATED WITH FULLER ELECTRICAL AND MNFG. CO., LTD. 
HEAD OFFICE: 


FULBOURNE ROAD, WALTHAMSTOW, LONDON, €E.I7 


Telephone : Larkswood 2350 (10 lines). 


Telegrams: Autosyncro, Telex, London. 


Stationary, push travel, 
geared hand or 

electric travel models 
(as above) are available. 





S 
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Wranite 
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Fensives 
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Cla 


Manufactured in a co lete range 
of sizes, both squirrel and 
slip-ring types, up to 1600 B.H.P. 

0 r.p.m. The all-steel 





hat these motors endure the 
strains of. hard service—peak 
loads, rapid reversals, heavy 
LTD starting ‘conditions, mechanical © 

' construction gives exceptional shock—is evidenced by the great 
, mechanical strength and rigidity. number of successful installations. 


BRUCE PEEBLES & CO. LTD., ENGINEERS, EDINBURGH. 


Manufacturers of Rotating Electrical Machinery, Transformers & Rectifiers. 
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HE HYDRAULIC ENGINEERING 
SOMPANY LIMITED CHESTER 


HYDRAULIC PUMPS 


Our illustration shows a typical 
central pumping installation supply- 
ing Hydraulic power to operate 
Dock gates and other Dock 
machinery. 




























Reliability and easy maintenance 
over long periods is a special feature 
of these pumps. 











We are designers and manufac- 
turers of complete Hydraulic 
installations as shown, also for 
separate pumping units up to very 
high pressures. 











Particulars on request. 


London Office : 


Trafalgar House, Waterloo Place, 
S.W.|I. 










Whitehall 9384. 





Telephone: 
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PRECISION BUILT 


Wellock MOULDING MACHINES | 


SOUR machines will make YOUR castings | 


Star features of Wallwork Moulding Machines 




















te PRECISION BUILT, ENSURING ACCURATE WORKING 
a COMPLETELY MANUFACTURED IN OUR OWN WORKS 
- a AUTOMATICALLY LUBRICATED WHILST WORKING 
* TOTALLY ENCLOSED FROM SAND AND DUST 

* CENTRALISED VALVE CONTROL AND OPERATION 

4 MINIMUM OF EFFORT REQUIRED FROM OPERATOR 


b 
h 
be 
f bi 


k 

if 

fe 
 <? 


WALLWORK GEARS LTDJ 


REDBANK - - - - - - MANCHESTER,4 


TYPE W.T. 563 
JOLT SQUEEZE STRAIGHT DRAW MOULDING MACHINE Telephone : BLAckfriars 1801 Telegrams : FOUNDRY, MANCHESTER | 





Busy though we are at the 
moment, you never know 
when the position may 
change, and we _ should 
then be delighted to tackle 
your precision repetition 
‘machining. 


ORMEROD 


SHAW OU Gen 








M Pere tt E 


ENGINEERS LONDON OFFICE - NOTTINGHAM 
4b 42 jeremmemar, SINAN Ging BURG Fn, 


Paricament S., Wi 











BRITISH CUTTING GASES, LTD., 


tt PYROG AS J} SPARTAN WORKS, CARLISLE STREET, 
SHEFFIELD, 4. 


* Depots : 
em ry. cen : LONDON, MANCHESTER, SOUTHAMPTON: 
Immediate Repair Service. NEWCASTLE-ON-TYNE, GLASGOW, LEEDS, &c. 
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FLOATING DOCK for SOUTH AFRICA 
Equipped with 


STOTHERT & PITT 


ELECTRIC TRAVELLING JIB CRANE 


Lifting Capacity 3 Tons at 42ft. radius 
or 5 Tons at 25ft. radius. 




















Our supply also includes :— 


ELECTRICALLY-DRIVEN CAPSTANS ON 
THE TOP DECK AT EACH END 
OF THE TWO SIDE WALLS. 





Supplied to the order of the Furness Ship- 
a building Company for the South African 
aph. Railways & Harbours Administration 


— — 


— | for Durban Harbour. 





| | LONDON OFFICE : 38, VICTORIA STREET, S.W.1. STOTHERT & PITT LTD., BATH, Eng. 


Telephone: ABBey 1911 (3 lines). Telegrams: Stothert, Sowest, London - Telephone Nos.: BATH 2277 (4 lines) Telegrams : STOTHERT, BATH- 




















Patent Nos. 
520651 and 520674. 


A dual* heating economy 


%# LESS FUEL is used by Projectaire installations in high buildings because 
the normally wasted warm air immediately under the roof is redirected to 
working level and temperature differences between floor and roof reduced. 


% MORE WORKING SPACE is available because Projectaires, being mounted 
in the roof at any height up to 4oft., leave all floor space clear, and do not 
interfere with the location of overhead cranes or high machinery and plant. 
Send for Folder P 13/1. Univectairs for lower mounting heights are described in Brochure UH 13/1. 


Vectair Batteries for plenum heating and drying in Brochure VB 13/1, and Vectairs for offices, canteens, 
etc., in Brochure V 13/1. : 


PROJECTAIRE 


BRITISH TRANE Co., Ltd., Vectair House, 52, Clerkenwell Close, London, E.C.1 


Agencies at: ? Tel.: Clerkenwell 6864 & 3826 
Birmingham, Cardiff, Glasgow, Liverpool, Manchester, Newcastle, Nottingham, Sheffield and Torquay 
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JOHN STIRK & SONS LTD. HALIFAX 


THE PIONEER PLANER PEOPLE PHONE : 3234. 




















THE CHATWOOD 
FIREPROOF 
PLANFILING CABINET 


for safe filing of original 
drawings and tracings. 


THE 

CHATWOOD 

FIREPROOF 
THE DRAWING 
CHATWOOD CONTAINER 
SAFE CABINET for placing in 
FOR convenient posi- 
your means to carry on PROTECTION tions by your 


production. Overhaul your OF FILMS designers in case 
arrangements with THE If you use the film of sudden risk. 
CHATWOOD SECURITY. method of drawing 
= storage, these cab- 
inets will safeguard 
them—one cabinet 
will hold up to 
100,000 films. 


RAWINGS are the most 
vital and often the 
least protected records in 
your business. In a few 
minutes, fire may destroy 


REINFORCED MONOLITHIC CON- 
STRUCTION used in the manufacture of 
Chatwood Products. Note the special Tongue 
and Groove Junction between body and door. 


ENQUIRIES TO:-THE CHATWOOD SAFE C9 I? Engineers, SHREWSBURY. ™ 


IIUIUIAUN 
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A COMPLETE ANTI-CORROSIVE TREATMENT FOR METAL STRUCTURES 


FERRODOR 





METAL 
PROTECTION 





GRIFFITHS BROS. & CO. (LONDON) LTD., 
Paint, Enamel and Insulating Varnish Specialists, 
MACKS ROAD, BERMONDSEY, LONDON, S.E.16. 
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STEAM TURBINES 


MALL Steam Turbines are the we 
most satisfactory prime movers Y 

for driving pumps, auxiliary genera- 

tors, etc., in power installations. 
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These units are the results of years 
of experience and adjustment of 
design to ensure satisfaction under 
working conditions. 








Only the most suitable materials are 
used to suit each working part 
which ensures long and economical 
running. 


For starting up purposes where no 
electrical power is available, these 
units are at greatest advantage. 


MIRRLEES WATSON 


a 
























oP NOESSLA ENGINEERS - - GLASGOW {83454 3S 
HORIZONTAL SHAFT TURBINE LONDON OFFICE VERTICAL SHAFT TURBINE 
Mirrlees House, 7, Grosvenor Gardens, S.W.1 DRIVING CENTRIFUGAL PUMP 
9 le 7 
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TAYLOR & CHALLEN 2 "S"Si.tna 


DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephones : Central 5672-3-4 Telegrams: DERWENT, BIRMINGHAM # Telephone: Whitehall 3513 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen's House, Victoria Embankment, S.W.1 


of 


emus NCE PROVES 


ry 


RVI BS -CONNERSVILLE 


Embodying the positive dis- 
placement principle, these 
machines are unequalled for 
this duty, as they deliver a 
pre-determined weight of air 
without surges or pulsations 
even if slagging conditions 
temporarily cause increased 
resistance. 


Robustly built, they require 
the minimum of attention, 
whilst the comparatively low 
speed and absence of internal 
parts in contact give high 
efficiency, absolute reliability, 
low maintenance costs and 
long life. 


Also at 21, Bennett’s Hill, Birmingham, 2 
Phone: Midland 6830. Grams : “Biprodeng, Birmingham” 


i 2 IDEAL FOR CUPOLAS 


AND STEEL CONVERTERS 
: " i 
; CON 


{D1 by J oe Ge be Bo B® dh a > p 
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Cl Fractionat tr. MOTO 3S 


The supremely reliable power unit 
for every kind of small power drive. 






ipplied to Steel and Metal 
orks at home and abroad 
bry more than 50 years. 


FORGING PRESSES 
f the Steam-Hydraulic, Electro-Hydraulic 


Air-Hydraulic Accumulator types 


HYDRAULIC PRESSES 
ling armour plate, projectile and 
Mmm ast baleic-Voidtba ME doatlottele 


llang jy, cable A=) Ob ike MB (<1. Le Uh o}) ol Mole) dco} 
HYDRAULIC INTENSIFIERS, PUMPS 
AND CONTROL VALVES 


HYDRAULIC ACCUMULATORS 


the Air-loaded and Weight-loaded 


rae 


types 


dut. of The General Electric Co. Lid. Head Office: Magnet House, Kingsway, London, W.C.2 


DAV Y- UNITED 










A popular ‘prod’ in 
engineering production 


It is significant that more than a million 
G.E.C. fractional H.P. motors are being used 
today in every branch of essential engineer- 


ing production. 

Not merely doing intermittent jobs. 

Many of them are directly helping in the 

relentless drive for increased production, 
on steady round-the-clock service to maintain 
high output of urgently needed equipment. 
G.E.C. fractional H.P. motors are made to 
stand up to this kind of hard service. 
Their sturdy strength, inherent reliability, 
accuracy of component parts (all interchange- 
able) all contribute to the prodigious service 
record of these motors. 


MADE IN STANDARD TYPES AND SPECIAL 
MODELS FOR ALL PURPOSES. 










HYDRAULIC 
PRESSES 








N 





DAVY sso UNITED ENGINEERING COMPANY LIMITED - SHEFFIELD 
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Clupets 


MAKE ENGINES 
LIVELIER 


No matter what your engine—Petrol, Diesel, 
Gas, Steam or Compressor—it will benefit from 
Clupet Piston Rings. Clupets are the only rings 
with the double-coil that adjusts itself auto- 
se to eg walls as they wear, forming 
a gas-tig t seal. This means perfect compression 
all the time, the prevention of over-oiling and 
eel all-round engine efficiency. 

lupets are made in all sizes to fit all pistons— 
so fit Clupets at once. 





Sole Manufacturers : 
THE CLEWS PETERSEN PISTON 
RING & ENGINEERING CO. LTD. 


West Heath Works, Mill Lane, 
W. Hampstead, London, N.W.6. 















PUT BACK THE “PULL” 





REVVO PATENT 
BALL BEARING 






















. are designed and made by 
specialists. There is no centre 
pin to bend or break and the 
whole unit is a sound engineer- 
ing job. Our latest catalogue, 
giving details of a full range of 
types and sizes, will be gladly 

sent on request. 





The Revvo Castor Co. Ltd. 


Archdale Works, 
Blechynden Street, London, W. 41 
Phone: PARK 4468 


also at 

191, Corporation Street, Birmingham, 4 
97, Bridge Street, Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C.2 


08 nme statins uti 
ers remamment 8% . ‘ 





Reward of 
Foresight 









Part of the ‘“‘ Broomwade” installation at Messrs. 
Taylor, Walker & Co. Ltd.’s, Brewery, London. 















The above illustration is of special interest as an example of the manner in which “ Broomwade” Air 
Compressors have been enabled to carry on in emergency. The owners of the installation—Messrs. 
Taylor, Walker & Co. Ltd., the famous London brewers—foresaw the possibility of the interruption of 
the electric supply and made provision for an alternative drive through short centre vee-ropes 
from a Ruston Diesel engine. When enemy action cut off the electric supply the change-over was 
speedily effected and the supply of compressed air continued without interruption. 













Should you consider the provision of similar equipment, ‘ Broomwade” Technicians will advise 
you on this or any other problem connected with the use of compressed air in industry. 





“BROOMWADE > 








AIR COMPRESSORS AND PNEUMATIC TOOLS 


BROOM ¢ WADE LIMITED. HIGH WYCOMBE. ENGLAND. icso (sitesi 


























THE 


HUNSLET ENGINE 
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EEP THEM 





reping cylinder stocks at 


ON THE MARCH’! NK 


lontinual co-operation in returning 


mpty cylinders promptly and in 





ENN 


- 





the 


ogewest possible level commensurate 


ith consumption will greatly assist 


|B to meet the requirements of every 


||fPonsumer of compressed gases. 


THE BRITISH! 


OXYGEN 


LONDON AND BRANCHES 








COMPANY 





STEEL TYPE 
SF iND HOLDERS Lee 


On AIR 
MINISTRY 
APPROVED 
List Ne 
LARGE PRODUCTION ' 541693/39 
& GOOD DELIVERIES ; 


JOHN MEERLOO 








ss 
bai: & SONS 


+ LONOCN R° KINGSTON-ON- THAMES 


WEIGHT OF 


AXOLIN™ CeLUMINIUM, YET 


WRITE FOR PAMPHLET No. Pues 


YEI TOUGH AND 
LEND: AND EASILY 
WELL AS ELsctmene 4A, MULTITUDE OF 


MICANITE & INSULATORS 


COMPANY <i> 


MS TOW Tel LA 


_LEMITED 


LONDON E.I7 


fe 
BOLTS 
NUTS 
RIVETS 
WASHERS 


FOR ALL 
Engineering & 
Constructional 


CHARLES RICHARDS & SONS, Ld. 


imperial Nut and Bolt Works 


DARLASTON, nr. Wednesbury 


Phone: Darlastoa 140 (5 lines) 
Wires: “ Richards, Dariasten ” 
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or .* 


Telegraphic Address: 
* Lifting, Leicester’ 


[ ELECTRIC : 
: SHUNTING : 
: CRANE : 
: Suppliedtoa : 
: Government : 
: Dept., duty : 


: § tonsat 18 : 
ft. radius. 


STEAM, ELECTRIC, 
or OIL-ENGINED 
CRANES, 
FIXED, RAIL WHEEL, 
ROAD WHEEL, or 
_ CATERPILLAR 
| Bescon | . MOUNTED 

: meter, for all duties, : 


: current collection by : ond 
> cable, live rail, or : 3 Please send us 


trolley pole. os 
your enquiries. 














LEH oy 
HYDRAULIC CONTROL VALVES } 


The range of L.E.H. Hydraulic Valves 
covers high-pressure valves for 
water and oil, and is fully listed 
in our Hydraulic Valve Booklet 
No. 104/41, post free on application. 








REGISTERED 


TRADE MARK 





THE LEEDS ENGINEERING & HYDRAULIC CO. LTD; 
RODLEY - LEEDS 


"Phone: Pudsey 2859 "Grams: Pumps, Rodley| 





@ LEH 





WINGET LIMITED 


or Quick Deliveries 


Aircraft Jigs °* Castings for Aluminium Jigs and Fixtures 
Machine Tool Casfings (also machining) * Meehanite for 
Pressure, Abrasive Resisting, Heat Resisting & Acid Resist- 
ing Castings ¢ Castings to replace Steel ¢ General 


Engineering Castings up to 2 Tons in Weight, etc., etc. 


OCHESTER, KENT 


Batching Plants and Storage Bins * Open 
Drum Mixers ¢ Closed Drum Mixers © 


WINGET CONCRETE Roller Pan ers Counter Current 


Mixers * Trough Mixers Friction Hoists 





© Speed Prime Pumps © Diaphragm 
Pumps © Crushers and Breakers © Brick, 
iS GREAT CONCRETE Block and Slab Machines © Kerb and 
Flag Moulds © Vibrating Tables ¢ Heed 
and Sill Machines © Barrows, Tipcarts, elc 








HYATT 
VA aa 


Seavings 





Precision Built 
for Durability 


Sealed for | 
agaist 
dust and dirt 





NEW 
DEPARTURE 


“QGQUaA.lity* 


Ball Bearings | 
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FISHER 
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Wl 


LUDLOW 


GHAG 


PRESSING 
SPECIALISTS 


in Steel. Stain! 


Aluminium Alloys-also in the 
assembly of such pressings ahd 


in sheet-metal 


” 


FISHER € LUDLOW LTD. 


/ 
{712A 


Rea Stieet 


Grand Mae lare , Tratalga: Yqual @, W.C.2 


bsiablshod (852 


/ ; \ 
[ 14 \ 
el) 
> i 


Longo/s 


ass Steel and in 


flonterlaiare p 


= Birming ham,9. 
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Ti COMPANY SCOTIA i 


37, RENFIELD/STREET, GLASG 


ESTAB 


OW, <2 





SIEMENS PROCESS 












Manufacturers of * HALLSIDE” 


MILD STEEL PLATES AND SECTIONS over a wide range for 
Ship, Boiler, Bridge Building and other construction purposes. 


BOILER PLATES. Ordinary and High Tensile. 


SPECIAL STEELS. High Elastic Limit Steel, “‘ Martinel”’ Steel with 
high elastic limit, High Tensile Nickel and other Alloy Steels. 


7 seek ~~ HIGH TENSILE CORROSION RESISTING 





C= ae CORROSION RESISTING STEEL. 
rand. 


STEEL CASTINGS. Stern Frames, Propeller Brackets, Rudders, 
etc., and Engine Castings. 


TYRES for Locomotives, Carriages and Wagons to the require- 
ments of Home and Colonial Railways. 


Bright Steel Shafting and Turned Bars to very fine limits. 














BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 


GLOBE AND GATE 
VALVES 


In iron or steel, 
with gunmetal, 
or nickel alloy 
working parts. 
Smaller sizes with 
gunmetal body. 
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For all duties and 
pressures 

screwed or 
flanged. 





Baritisn Stream 


gage eee SPEciALtices Lro., 
Wharf Street, LEICESTER 
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“INVERT” 
Steam Traps 


(one of the “ Syphonia” range) 
Specially designed to secure reliable 
operation with compact dimensions. 


Note the following points :— 


Stainless Steel renewable valve and 
Oval float for maximum 
leverage with free floating action. 
Inlet and Outlet in line for ease 
Combined Blow- 
through and Bye-pass if required. 


of installation. 


Other types of Steam Traps available : 
Syphonia—ball float pattern. 


Syphonia Rapide—bucket float 
pattern for large duties. 


Radex—Thermostatic pattern. 
Also Vacuum Traps and Superlifters. 

















Se ee 


CR O FTS Sure-Grip 














<i | 
wore CHEATING ENERGY 


EVERY DRIVE 


D EP E GUARANTEED 


CROFT’S “V” ROPE DRIVES are acknowledged the most practical, convenient, 
reliable and efficient method of driving all classes of machinery. 


STOCK DRIVES available from fractional horse power upwards in all ratios 
up to &—I. 


Ask for copy of CROFT'S STOCK “V"’ ROPE DRIVE catalogue S.G. 138. 
Finger Tip Selection of correct drive for any power. 


(eo -T 0) Se Oe cl 1-8) 


THORNSURY BRADFORD ENGLAND 
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or Mowat 


FOR ELECTRIC STEAM or HAND POWER 
LIFTING CAPACITY 
































Wm MORGAN & C2 [o "KILWINNING, SCOTLAND 


AUTOMATIC CONTROL 
PRESSURE AND TEMPERATURE 





BUDENBERG PRESSURE GAUGES AND THERMOMETERS 


can be supplied fitted with ELECTRIC CONTACTS to give 
fully automatic control or to operate alarm or safety 
devices. This system has distinct advantages over 
other methods of control on account of its accuracy 
and versatility. 


Pressures can be between 1 inch water and 6 tons per 
sq. in. Temperatures between—10° F. and + 1200° F. 


Full particulars are given in our catalogue !| D. 


BUDENBERG GAUGE CO. L7. 
Broadheath Near Manchester 



















WON 








25, 1942 peo. 25, 1942 THE ENGINEER 49 











THE 


ALLSEND SLIPWAY & ENGINEERING tro 


Builders of Marine Steam Reciprocating, Turbine 
and Wallsend-Sulzer Diesel Engines for all 
types of War and Merchant Ships. 





LJ Marine Multitubular Boilers and Yarrow, 
Babcock-Johnson and Howden-Johnson Boilers 


ratios 





Geared Turbines supplied for the s.s. “Silverlaurel,” built by 
Joseph L. Thompson & Sons, Ltd., for the Silver Line, Ltd. 


Manufacturers of Installations for Burning 


Fuel Oil. 
WALLSEND - HOWDEN and KERMODE SYSTEMS. 





ms [he aggregate Power of Boilers for which the Company 
give 


fty fas supplied Oil a" Equipments for Land and 


cr Marine use Exceeds 
ry 14,000,000 H.P. 
- ead Office - WALLSEND - ON - TYNE 


JONDON OFFICE: 34, GREAT ST. HELEN'S, E.C. 3. LIVERPOOL OFFICE: CUNARD BUILDING 
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GOVERNOR 


PICKERING TYPE, 
? and with Smith’s Patent 


Knock-off Gear. 
SIMPLE, EFFICIENT. 
Jockey Pulley Abandoned ' 
Sole Licensees & Makers — Ss -& Ay aL 
oe ie PRESSES 


Operates if Governor Stops 
from any cause. 

Representing one of our chief specialities, we offer a very wide range 
of types and capacities of modern and efficient equipment for the 
baling of scrap metals such as aluminium and aluminium-alloy scrap, 
light and heavy steel scrap, swarf, waste tins and the like. These incor- 
porate exceptional experience in design and manufacture, ensuring utmost 
reliability in operation under arduous conditions ASK FOR CATALOGUE No. 35 























OIL SHALE 


The DAVIDSON ROTARY RETORT 
A second Battery of these Retorts has been in- 
stalled by the New Consolidated Gold Fields Ltd 
PATENT RETORTS, LTD., 
No. 5, VICTORIA STREET, LONDON, S8.W.1. 
*Phone: Victoria 1960. 











ROSE, OOWNS eTHOMPSON Lt? HULL ond LONDON 

















PUMP UNIT LTD. 


25 COPTIC St., LONDON, W.C.1 
MUSEUM 7460 


SELF - CONTAINED UNIT 


Hydraulic Pumps 


ONE AND TWO STAGE TYPES 
LOW AND HIGH PRESSURES 


HANDLING EQUIPMg 


te 


CRANEE RUNWA 
j VAUGHAN CRANE CO LTO MANCHESTE 


Flow Operated 
Switch 


gives audible or visible 
warning when a_ change 
occurs in the rate of flow 














ALL GOVERNMENT LISTS 


LEA V NOTCH METER 


of liquid, gas, or air in a 
pipe. It is not affected by 
a change in static pressure, 
but operates on a predeter-— 
mined differential pressure. 


FOR 
VicTORY 
OVER 


Waste or Coat 
1 


Boiter Houses 
THE LEA RECORDER C2 L'® MANCHESTER 


LONDON CFFICE’ PARLIAMENT FANSION’ VK TORU . 


EGRETTI 
& ZAMBRA 


122 Regent St., London, W.1 





NON - FERROUS sand CASTINGS 
FROM A FEW OUNCES TO ONE TON. 
HILL-CAST RODS AND TUBES 
RODS jin. to 7in. TUBES lin. to 7in. 
TRIONITE FOUNDRIES 
CLIFFE VALE, STOKE-ON-TRENT 


qnick MARIS MACHINg, 


Alexa 


St. 


A switch makes or breaks the circuit 
for a decrease or increase in flow. -- a 6 

















SUPERHEATERS FOR ALL Tyres 


T. SUGDEN, LTD. 

ST. MARGARETS ROAD, 

ALTRINCHAM, CHESHIRE 
See Advt.— “Engineer ”’—Dec. 4 








Up to 2’ from the Solid in Mild Steel 


is the capacity of these handy Radials, 
built in all sizes 
3’ 0° to 5 0" radius 
SEE LIST E17 
& 


BROTHERHOOD HIGH PRESS 


COMPRESSORS 




















MACHINE TOOLS 
EpwarbD G. HERBERT LTD. 


ATLAS WORKS, LEVENSHULME, MANCHESTER 19 
See Illustrated Advt. December 4th. 


iBBauaBBe 


ee. Fully motorised, Ball bearing 
CENTRALISED CONTROL 


* 
Smaller & larger machines up to 


a 12’ 0” radius 


a hak ek DRILLING SPECIALISTS 


WILLFORD &CO.L" j]! KircHEN x WADE L! HALIFAX, ENG? 


§ PARK HOUSE WORKS, SHEFFIELD 





PETER BROTHERHOOD LII 


PETERBOROUGH 








GOODALL CLAYTON& CL 
LEEDS 
CONVEYING PLANTS, BUNKERS & 
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EFFICIENT SHOP HEATING 


H - a a tei 
Fempered & Brides Seve 5A. Iridioe To Factories Act Requirements 

Musgrave Stoves are built for economy. Economy in fuel, economy in 
Driving problems which present attention and economy through efficiency. They will keep your shop 
difficulties are easily overcome warm all over at a trifling cost, preventing loss of time and low output on 
with a Heywood & Bridge clutch. the part of workmen. Easily installed. Order immediately for early delivery. 
Efficient and economical use of Write for Catalogue S.5 or ‘phone our nearest branch for personal interview and advice. 
power, and freedom from shock 


or jar when starting and stopping Mi 
are assured; together with a 
lifetime’s trouble-free service. usgra tyes 


and Company, Limited 


Se DAVID BRIDGE & Co. Ld. 
: : BRETTENHAM HOUSE, LANCASTER PLACE, LONDON, W.C.2 
Heywood & Bridge — ss CASTLETON, ROCHDALE. ‘siiiimaiiiata sl BELFAST, CARDIFF, MANCHESTER, GLASGOW, BRISTOL 
uth African Agents: THE DRYDEN ENGINEERING CO., LTD., Box 815, JOHANNESBURG 
ETER ’ And at: Aldwych House, Aldwych, London, W.C.2. S. American Agents : DIXON & MIDDLEDITCH SOC. CON., Sarmiento 470, Buenos Aires 
Jamaica: Mr. REGINALD AITKEN, !24, Tower Street, Coronation Building, Kingston 
Kenya Colony : EAST AFRICAN INDUSTRIAL EQUIPMENT CO., LTD., P.O. Box 51, Kisumu 








HESTER 


MADE ™ ENGLAND / 


e 
The Tradition Still Remains... “a = al 
_ the Lord High Admiral of an earlier age set out to clear the 
seas of Britain’s foes it must be admitted that he carried out his BE ei | 4 Pies Ga 
task with complete thoroughness. 
In our own particular sphere of action—the 


solution of filtration problems—thoroughness sana igs ; 
‘Hhas been our watchword. Partial filtration of 5 ao: G iv Bs P E RFECT 
i : .. POWER ©. TRANSMISSION 


air, oil and fuel oil that provide the motive 


force for engines and plant of all types is not oi RESISTS HEAT AND STEAM 
LTH good enough. Every Vokes Filter has got to “ 
WATERPROOF - STRETCHLESS 


UGH § stand to our claim of 99.9%, filtration efficiency 


of impurities down to particles so small as ; GREAT TENSILE STRENGTH 
0.00004 in dia. 
FOR FULL PARTICULARS APPLY TO: THE SOLE MAKERS: 


Co]! There is a Vokes Air Oil or Fuel Oil Filter for = yoxes TANK OL BATH AR 
ING, BIRKBY& GOODALL Ltd. 


engines and plant in every form of industry. CLEANER. 
FILTRATION EXPERTS : 
ERS & VOKES LTD. LONDON, S.W.! AAQLumkolatoh's Lhe oe ee etalk 
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COMMENTS ON OUR CATALOGUE. 
No. 1. From an Official Source. 


“ For the attention of F. H. S. Gillott, Esq. 


Dear Sir, 


I am writing to acknowledge receipt of your letter of 
the 29th September, 1941, and to thank you for the two 
parcels, one containing two copies of your new Tool Steel 
catalogue, and one containing 50 copies of the ‘ Economy 
Edition’ of this catalogue. The ‘Economy Editions’ will 
be handed out to our instructors as they pass through our 
Colleges, four of which are in different parts of the country 


As we are building up Reference Libraries in each of 
these Colleges, I was wondering whether you could send me 
another four copies of the main catalogue similar to the two 
copies you have already sent to me. These four copies would 
be placed one in each College, and would be useful as a 
reference book when we have no further ‘ Economy Editions’ 
to give away. 


Meanwhile I would like to take this ‘opportunity of 
congratulating you on the publication of such a fine book, and 
again thank you for sending these books on to me.” 


Leonard-T hermostatic Steam and Fe se ee 
pans. Courtesy of Messrs, G. Sheldrake, Ltd 


Instant Hot Water 


from steam and cold watet 


The most economical way to get hot water is to 
put live steam and cold water through a Leonard. 
Thermostatic Steam and Water Mixer. By meam 
of a quick-acting bi-metallic thermostat within the 
Mixer, the temperature at the outflow remains 
steady in spite of varying pressures. The eontrol 
is automatic and is maintained by a stainless steel 
thermostat. 


HOT WATER 


seer, Leonean -Nhermostalic 


steam and water mixers for washing and process equipment 


WALKER, CROSWELLER & CO., LTD, 


CHELTENHAM, ENGLAND 
“} ssi 





A copy will gladly be sent to you on application :— 


JOSEPH GILLOTT & SONS, 


14, PRIORY ROAD, SHEFFIELD 7. 























INSTRUMENTAL TO 
FUEL ECONOMY 


Ta A TL DRAFTING 


JUST Parallelogram Type 


@ WITH STAINLESS STEEL STOP PLATE AND 
SELF-ADJUSTING PAWL. 

@ EXTRA LARGE DIAM. PROTRACTOR WITH 
1/10° VERNIER OF SUPERB FINISH & DESIGN. 

@A NEW PRINCIPLE OF FIXING SCALES 
WHICH IS MUCH BETTER THAN PRE- 
EXISTENT TYPES. 


INTRODUCED 
(DARGUE’S 


PATENT . 
DRAFTING 


‘@ ASPRING LOADED 
CONE ADJUSTMENT 
FOR SCALES WITH 
POSITIVE STOP IN 
DOWNWARD 
DIRECTION. 

@ 45° MORE 
ANGULAR 
SWING OF 

SCALE ARM 

GIVING A 

RANGE OF 

195° ON 

THE ARC, 


@ EXTREME ACCURACY 
ALL OVER THE 
BOARD. 


@ BALL BEARINGS OF 
THE ADJUSTABLE 
CONE TYPE. 


@ BRITISH MADE; ITIS, 
WE BELIEVE, THE 
BEST DRAFTING 
MACHINE IN 

THE WORLD. 


. AN URGENT WAR-TIME NECESSITY 


This panel, for a boiler installation 


* in India, is fitted with various instru- ¢ ii ” 
ments for efficient combustion 3 “SIM oe, WORKS 2473. 


DARGUE BROTHERS LIMITED, HALIFAX. 





control, ensuring fuel economy in the 


Boiler House. 
ELL | 0 TI B R OTH E RS We have supplied the four recorders, 
and also the panel itself, fitted up 


(Lonpon) Ltd. Century Works, Lewisham, S.E.13 complete with the other instriiments. 
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Write for Literature to 


DAVIDSON & Co., LTD. 
SIROCCO ENGINEERING WORKS, 
BELFAST, Northern Ireland. 


le Re laal Ol telol a: 


ol. fetes. | BIRMINGHAM CARDIFF GLASGOW 


MANCHESTER DUBLIN 


NEWCASTLE 


LEEDS - 





POSITIVE 
SCRAPER 
LOADING 
MACHINE 






MONK METAL WINDOW C° 


Empire Works, Bishopsgate Street 
BIRMINGHAM, I5 





RWHITEs:SONS, Engineers, . . wig anes: 


ROBEY 


OF LINCOLN 


oii ROLLEY 


CO1TD fs 
nd a 
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bb -68 
NORTHUMBERLAND ST 
- NFWCASTLE 
UPON TYNE 


Electric Cranes 
of every type 











ROYCE LTD 
Loughborough 
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‘SAFETREAD’ 


Welded Mesh Steel Flooring 


Ideal for all types of Floors, Platforms, Gangways, Screens, Stairway and 
Ladder Treads, where ‘strength, durability, economy and penetration of 
Light are essential factors. 


Installations for Power Stations, Factories, Aerodromes, Works, 
etc., are a speciality, Light Supporting Steelwork, Stanchions and 
Handrailing also supplied at lowest prices. 

Experienced men retained for erecting complete jobs. 


MANUFAETURED BY— 


ALLAN KENNEDY :-.. 


VULCAN STREET, MIDDLESBROUGH 


Phone: MIDDLESBRO’ 4074 Est. 1923 Grams: GRATING, MIDDLESBROUGH 











See 44-442 
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[[PATTERN MAKERS! SAVE TIME & TROUBLE — USE | 


T} PLASTIFIL” THE LABOUR-SAVING FILLET 
ON YOUR NEXT JOB 


REGD. TRADE l 
a | BRITISH PATENT No. 508846/39 | 











@ NO GLUING. sae eee oe ee ies. @ FITS THE 
© EDGES MERGE es anes + * an af SHARPEST BENDS. 


INTO THE PATTERN.  (gumiemmnemieiimieineensnnet tenses maitre tices eta © CORRECT SHAPE. 
See how “PLASTIFIL” fits the sharpest bends and curves. 


<a sanpte se J, W. & C. J. PHILLIPS Ltd. 


eee POMEROY STREET, NEW CROSS, LONDON, S.E.14 
PIONEERS IN PATTERN SHOP EQUIPMENT SINCE 1882 




















HORIZONTAL BORING, FACING AND MILLING MACHINE 


Send for particulars of this handy Machine 


A useful Tool for Spindle : ‘ ‘ ° ° ° 34 ins. dia. 


: 
Shipbuilders and oe ee | 2 in | 
General Engineers 

Speeds - - - ‘ ‘ | 


Long Traverse of Tables - - a 10 ins, 

Cross Traverse of Tables’ - : - 30 ins. 
Power Rotated Table, if required 

Spindle (Vertical Travel) _ - - . 2 ft. 6 ins. J— 


Reasonable delivery. Ex Maintenance of Production Contract 


D. & J. TULLIS LTD.—CLYDEBANK 


Telephone No. CLYDEBANK 1861 (5 Lines) 


HOLLAND /S.L.M. 
ROTARY AIR AND GAS COMPRESSORS 
AND VACUUM PUMPS 


are made in varying sizes and capacities to meet all re- 
quirements and conditions of service, also for continuous 
day and night duty. Capacities: 3 to 8000 cu. ft. /min. 


THE B. A. HOLLAND ENGINEERING CO, LTD. 


15, DARTMOUTH ST., LONDON, S.W. 1. OVER 14,000 MACHINES INSTALLED! 
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SPECIALITIES 





TOOL BITS made from 
18% Tungsten, 
5% Cobalt & 
10% Cobalt 
HIGH SPEED 
STEEL 






‘EXTRA VANADIUM’ 


to the specific requirements of 


and 
‘SPECIAL COBALT’ our customers 
HIGH SPEED Makers of all types of repetition 
STEEL products from the bar in all metals 


M.C.L ann REPETITION LTD. 
POOL LANE ‘LANGLEY - BIRMINGHAM . 











REGD. 





Tue VULCAN STEEL X TOOL C$ L? 


MANUFACTURERS OF HIGH GRADE CRUCIBLE AND ALLOY STEELS 


Cornish Steel Works, SHEFFIELD, 6 


Full detafs from 


AMES CALDWELL, 














YOU have been waiting for - - - 


DIBYCO]I OIL PENETRATING OIL 


Indispensable for Engineers 


TRADE M a 


DIBYCO LIMITED 
STAR WORKS, 
BOSTON ST., SHEFFIELD 2. 
—— Agent and Stockist :— 
101, Se. von, em Glasgow, 


DIBY 


saves time, tem 


MAY OCCUR. 


THE SUPER 


loosens everything rustbound 

prevents friction and helps to 

r and money. 

should ALWAYS BE AT HAND WHERE RUST PROBLEMS 

AGENTS REQUIRED 
DISTRICTS. 


COIL 


it 
and 


lower repair costs, as 
It is economical in use 


IN CERTAIN 



























SOUND, ACCURATE, CLEAN 


Steel Castings 








Gonsistent high quality in technical skill, work- 
manship and materials and close attention to 
every detail have made Summerson’s Steel 
Castings always dependable, sound, clean and 
flawless. Careful consideration of every side of 
this branch of industry has made it possible for so 
many Manufacturers to specify “Summerson’s” 
with the utmost confidence. Advice on designing, 
and inspection after delivery at your own works. 


DESIGNING. PATTERN MAKING, 
MACHINING AS REQUIRED. 


THOMAS 


SUMMERSON 


& SONS LTD 
ey-W ah Kenge], 











in Molybdenum Steel 
Pressures. Note the 


surfaces. 





Above Is an unretouched photograph of a Turbine 
Twin Nozzle Quarter Casting (weight 25 cwts.) 
for high temperature and 

accurate 
corners and clean skin of the unmachined surfaces. 


On left is an unretouched phow,raph of machined 
cast steel Rear Axle Casing recently supplied by us 
to a great passenger transport company Note the 
accurate sections and clean skin of the unmachined 












sections, sharp 
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AUCTIONEERS & VALUERS 





ESTABLISHED 1807 


FULLER, HORSEY 
SONS and CASSELL 
Specialists 


IN THE 


SALE AND VALUATION 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, BILLITER SQUARE, 
LONDON, E.C.3 


Telephone- - - ROYAL 4861 


AND AT 


38, GEORGE V. AVENUE, PINNER, MIDDX. 
Telephone: Pinner 6260 





FOR SALE 





SECOND-HAND 


CRANES 


FOR SALE. 


3-Ton LOCOMOTIVE STEAM CRANE, 
Taylor and Hubbard, 25ft. jib, 4ft. 8tin. 
gauge, wheel base 6ft., to lift 3 tons at 16ft. 
radius, boiler 80 lb. working pressure. 

14-Ton DITTO, by Johnson, of Bramley, 22ft. 
jib, 4ft. 8tin. gauge, wheel base 4ft. 74in., 
a 70 Ib. working pressure. 

14-Ton D ), by Taylor and Hubbard, 20ft. 
-.. 5ft. ai —, — base 5ft., boiler 

wo 

7-Ton ALLSTEEL "STEAM DERRICK CRANE, 
by Henderson, 65ft. jib, to lift 7 tons at. 
45ft. radius, gg slewing. 


3-Ton DITTO, 60ft. jib, af. Tite 3 tons at 45ft. 
radius, boiler 80 lb. 

3-Ton DITTO, by Better. “Asi. jib, to lift 
3 tons at 28ft. radius 

5-Ton ALL-STEEL ELECTRIC DERRICK 
CRANE, 73ft. jib, to lift 5 tons at 53ft. 


radius, single motor 35 H.P., 365 volts, three- 
phase, 50 cycles, controller by Allen West. 

3-Ton DITTO, by Butters, 75ft. jib, to lift 
3 tons at 56ft. radius. 


GEORGE COHEN, SONS 
. _ AND CO., LTD., 
WOOD LANE, LONDON, W.12, and 
STANNINGLEY, NEAR LEEDS. 








by SERVICE 





LAKE and JOHNSON Double-sided Power 
., 25 tons pressure, stroke lin., 12in. 
between uprights, bed to guides 12in., fly-wheel 
3lin. by 4tin. face. 
ANIEL SMITH No. 3 Eceentric Power Press 
with single roller feed, stroke 2in., centre 
to in., tool space 104in., bed 20in. by 
17tin., fitted with bolster, fly -wheel and loose 
pulley 3lin. by 4in., feed rollers 8in. wide, 
treadle clutch. Weight 35 cwt. 
EARED Eccentric Power Punching Press, 
pressure exerted 75/80 tons, stroke l1fin., 
centre to back 25tin., bed to guides 2l1tin. 
Weight about 8 tons. 
EETTINGELL Power Geared Rotary Shearing’ 
Machine, for cutting straight or irregular 
shapes on the inside or outside of sheets up to 
joan thick, depth - gap 60in., arranged for 
motor drive. Weight cwt. 
OTARY Card dat (Light Bending) or 
Scoring Machine, for hand, power, or 
treadle operation, by ‘‘ Kendell.’’ Distance 
between housings 42in., fitted with two adjust- 
able tool holders, power drive. Weight 5 ewt. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS, Ltp., 
359-861, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : EUSton 4681 (10 lines). 





OR -DISPOSAL, ONE ‘‘ PLUROVANE ” 
ALL STAINLESS STEEL HIGH - LIFT 
TURBINE PUMP, by Mather and Platt, Ltd., 
600 gD. m. at 1090ft. head, 7in. suction and 6in. 
delive: Direct coupled to a -P. SLIP- 
RING [OT ‘OR, 400/440 volts, 3- -phase, 50 cycles, 
joe r. 4 — with ‘‘ Ellison ’’ control 
good second-hand condition. 
eSTANLEY ENGINEERING Co,, Bath. Tele- 
phone, 4294 ; telegrams, ‘‘ Trius. 8731 G 





Spencer - Bonecourt 
Patent Waste Heat Boilers 





| CHARLES GRIFFIN & CO., LTD., Publishers 





Twenty-third Edition. Pocket Size. 


By JOHN MUNRO, C.E., and 


Second Edition. Revised. one. 


Medium 8vo. 


Medium 8vo. Pp. vii +532. 100 Illustrations and 
over 100 Tables. Price ~s net. Postage 7d., 
Abro «a 

OVERHEAD ELECTRIC POWER 

TRANSMISSION ENGINEERING 

By W. T. TAYLOR, M. Inst. C.E., M.LE.E., etc. 
“There is much detail and information in 

this valuable work.”—World Power. 


Pp. viii + 765. 
Postage 7d., Abroad Iid. 


A POCKET-BOOK OF ELECTRICAL RULES AND TABLES 


Edited by W. R. COOPER and ROLLO APPLEYARD. 
“The true merit of a work such as this can only be gauged by use . 
to be a worthy successor to the long line of its forerunners.’ 


Pp. xii + 348. 
7d., Abroad 9d. 


ELECTRICAL TECHNOLOGY 


By W. L. HORWOOD, B.Sc. (Hons.) Lond. 
Pp. viii + 324. 87 Illustrations, including 3 Folding Plates. 
Postage 





d., 


ELECTRIC MELTING PRACTICE 
By A. G. ROBIETTE, B.Sc. (Hons. Met.). 
“One of the most valuable we have ever reviewed.’’— Metal Industry. 


309 Illustrations. Price 10s. net. 


Prof. JAMIESON, M. Inst. C.E. 


this edition will prove 
"Electrical Review. 


120 Illustrations. Price 12s. net. 


Price 17s. net. 
Abroad Is. 


Medium 8vo. Pp. vii+ 265. 58 Illustrations. 

Price 26s. net. Postage 7d., Abroad Is. Id. 

DISTRIBUTION OF ELECTRICITY 

BY OVERHEAD LINES 

By W. T. TAYLOR, M. Inst. C.E., M.1.E.E., etc. 

“Ts full of detail . . . well written ...a 

ost useful work at ‘the present time... 
Eo be widely read,”’"—Electrical Review. 








42, DRURY LANE, LONDON, W.C.2 











AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 





MICHAEL FARADAY 


AND PARTNERS 
(Est. 1896) 


Surveyors, Valuers 
and Auctioneers 
of 


IRON & STEEL WORKS, 
COAL & IRONSTONE MINES, 
ENGINEERING WORKS, 

OIL REFINERIES, 
CHEMICAL WORKS, 

for 

WAR COMPENSATION &DAM- 
AGE, RATING, INSURANCE, 
DEBENTURE SECURITY, 
MORTGAGE, INVESTMENT 
(PUBLIC ISSUE) PURPOSES, 


etc. 


40, Brook Street, 
Grosvenor Square, London, W.1 


Telephone: MAYfair 4888 and 4889 
Telegrams: Usufract, Wesdo, London 


etc. 


HENRY BUTCHER 


& CO. 


Auctioneers, Surveyors 
and Valuers 





Specialising in the - 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 


73, Chancery Lane, London 


and at 16a, The Promenade 
Hale Lane, Edgware, Middx. 


HOLBORN 8411 (5 lines) or 
EDGWARE 8121 (3 lines) 





FOR SALE 





FOR SALE 
CTAPHONES and EDIPHONES, ** Doubles 
capacity to get things done.’’ Rebuilt, 


ranteed ; lowest prices, prompt delivery.— 
DICTATING MACHINE EXCHANGE, 41, Bel- 
mont Road, Bushey, Watford. P5514 4 








UNUSUAL POWER PLANT 


Some of our features : 
Ward-Leonard Units 
Variable Speed Equipment 
Phase Advancers 
Battery Charging Plant 
Frequency Changers 
Plating and Anodising Plant 
Rotary Converters 
Motor Generating Sets 
Combined Engine-driven Sets 
Special Ratio Transformers 
Complete Switchboards 
Special Starting and Control Gear 


J. GERBER & Co. Ltd. 
WEMBLEY, MIDDLESEX 
*Phone : "Grams : 
WEMbley 3691 Powaguide, Phone, London 
ee Ror ag Good SECOND - HAND 


ASHIRE BOILER STORAGE TANK, 
which is approximately 30ft. eng + about 8ft. 








32, Farringdon Street, London, E.C.4. 


DAVIES, REED & CO., 


THE 
CANTEEN EQUIPMENT 
SPECIALISTS, 
FOR 
NEW AND SECOND-HAND TABLES, 
CHAIRS, CUTLERY, CROCKERY, 


INSULATED URNS, TEA- COFFEE 
SETS, FISH FRIERS, ALL ENAMEL 
WARE, ETC. 
Write, phone or call, 
56, VICARAGE ROAD, WATFORD. 
Phone: WATFORD 3782. 
P5542 a 





AUCTIONEERS & VALUERS 


LEOPOLD FARMER} 
& SONS 


AUCTIONEERS, VALUER 
AND SURVEYORS 


Sales by Auction and Valuations g 


PLANT AND MACHINER 
46, GRESHAM ST., LOND Qo 


Telephone: KELvin 2411 (5 lines) 



















FOR SALE 





ACHINERY FOR SALE.— 

COMBINATION TURRET LATH] 

geared, s.p.d., all with oth 
No. 8 WARD, tin. ~ o- 
somes ONE ss 


TWO - 8D. 
ntres. Also MILLING MACHINES, LATH 
GRINDERS, &e. 
NORMAN POTTS, 105, Alcester aude 
Birmingham, 13. 





EW SLIP-RING MOTORS, 400/440 y, 
3-ph., 50 cy.:— 
20 H.P., 1400 r.p.m. 
25 H.P., 1400 r.p.m. 
25 H.P., 960 r.p.m. 
35 H.P., 960 r.p.m. 
40 H.P., 960 r.p.m. 
50 H.P., 960 r.p.m. 
25 H.P., 730 r.p.m. 
50 H.P., 730 r.p.m. 
125 H.P., 575 r.p.m 


150 H.P., 366 r.p. m. 
All complete with liquid starters. 
ELECTROGENERATORS LTD., 


14, Australia 
Road, Slough. ’Phone, 22877. 9086 G 


Mad 















any RATING PLANT, by Haslam, (ay. 
0,000 cu. ft.—NORMAN POTTS, 1; 


a, Road South, Birmingham, 14. 91004 





HREE “LIBBY” TURRET LATHESsAGEN 
eo oe a, wyt a equipment 
l?in. ‘“* FIEL N, cone drive 


7ft. reg DRILL, — Kendall and Gent. 
*‘ REDMAN ” PLANER, 9ft. by 4ft. by 4ft. 
2 Peay 
Iso Lathes, Milling Machines, Grinders, &, 
NORMAN OTTS, 105, Alcester Road South, 
nicstiatiae, a 9101 G 





HREE SECOND-HAND LANCASHIRE 
BOILERS, 30ft. by 8ft. dia., 160 lb. w.p, 
with economisers and superheaters mar 


Address, 9059, The Engineer Office. 


THO* W. WARD LTD. 
10- = go STEAM LOCO. CRANE, 19ft. jib, 
20-Ton STEAM BREAKDOWN CRANE, 2. 
jib, match truck. 

New 10/15 Ward- Fowler 1 Portable Petrol-driva 





WINCHES, 8 H.P /150ft. per minute. 
Babcock WATER- TUBE. ‘BOIL R, 23,000 Ib. 
evaporation, 200 lb. W.P. 


DITTO, approx. evaporation 10,000 Ib., working 
a 1 
of 24in. dia. C “_ — FLANGED 
PIPING in 9ft. and 7ft. 
900 Feet of 13in. dia. CAST IRON and FAUCET 
PIPING in 12ft. lengths. 
CAST IRON ani 


1000 Feet of dia. 
FLANGED i t. lengths. 
3000 Feet of 2in. dia. STEEL PIPING, SPIGOT 
and FAUCET, mappa in 18/ — lengths. 
ion ’’ Catalogu 


"Phone, 26311 (15 ling). 
ALBION WORKS, SHEFFIELD. 


"Grams, Forward, Sheffield 





*PHONE 98 STAINES. 


-kW Belliss STEAM SET, 50 kW. 
Hindley DITTO, 440/220 — 250 kW. 
vi ° 














and New Steel and Wood OFFICE FURNI- 
TURE; Filing Cabinets, Desks, Cupboards, 
Revolving and Easy Chairs, Warehouse and 
Factory Stools, Benches, Tables (all sizes), Safes 
(all sizes, best-known makes), Rebuilt Type- 
writers (all Er we Huge stock available.— 
MARGOLIS B 





oe Sy DISPOSAL, ONE Good SECOND-HAND Browett DITTO, 220 H re Boiler, 
LANCASHIRE BOILER, by E ~ 80ft. by 7ft. 6in., 100 Ib.; Ww Con- 
Co., Ltd., which is approximately 30ft. denser; 60-kW Allen CRUDE OIL SET, 2 
about 8ft. 6in. diameter, suitable Yor 100 Ry volts D.C.; 35 H.P. Ruston CRUDE OD 
working pressure. eg or feed pump not GINE ; Weir VACUUM PUMP, 206i. 
included. Made about 1 cylinder. 
STANLEY ENGINEERING CO., Bee Bag HARRY H. GARDAM and CO., Staines. 
phone, 4294 ; telegrams, ‘‘ Trius ’’). 7673 G 
OR SALE, NEW LANCASHIRE BOILER, 
dish-ended, 25ft. long by 9ft. 3in. diameter. Railway Switches & Crossin sings 
100 Ib. working pressure ; immediate Moor Bid TOR AStES WATER CRANES, T. 
CLAYTON, SON_ and £0., Ltd., Moor End BRIDGES, and ROOFS. 
Works, Hunslet, Leeds, 10. ISCA FOUNDRY rOOMPANY, Lt Ltd., , Newport, Mon. Bh Abo, 
London Offices, 38, Victoria Stree W.1, stori: 
tract 
OR SALE, LEVELS, THEODOLITES. AXTER’S KNAP OTI drax 
DRAWING INSTRUMENTS, SECOND-HAND B R'S PING-M ON =~ 
CLARKSONS, 888, High Holborn, W.c.1. |STONE BREAKERS}: 
rp . . i DS. 
ONDON’S FINEST VALUE. — Second-hand eee dra 








Printed in.Great Britain for the Proprietors by 
GEORGE IMITED, at 10 12, 
Rosebery Avenue, London, E.C.1, ond ” 
lished peed by ARTHUR RONALD VAUGHAN at 
Essex Street, Strand, 








diameter, having an approximate ity of 
9400 gallons. wSTANLE ENGINEER G CO., 
Bath (telephone, 4294 ; telegrams, ‘‘ Trius _ bee 

@ 


ug 
ROS., Ltd., 378-380, Euston Road, 
N.W.1. ’Phone, EUSton 1325. 8601 G 


INEER O: 
in the Parish of St. Clement Danes, in the 
County of Middlesex. 2/ 
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400/440 y. ; gs 
es ; AZ 

m9 Z 
BRIGHT STEEL NUTS, STUDS, SET PINS AND SPECIALITIES in Mild High Carbon and Alloy Steels. Stock sizes: #; in. to 1}in. dia. All lengths. 


Speciality: ‘*MARWIN SUPATUFF”’ STEEL BOLTS WITH GROUND SHANKS.  Heat-treated and Machined to withstand Abnormal Shock and Strain. 
BRIGHT DRAWN STEEL BARS, in Mild. Free-cutting and ““MARWIN SPECIAL’’ Free-cutting Qualities... .. ROUNDS, SQUARES, HEXAGONS. 

























14, Australia 
9086 ¢ 












Current Prices, Terms, etc., on request to actual Manufacturers : 


. MARTIN WINN LTD., STATION works, DARLASTON, S. STAFFORDSHIRE 


GENT FOR LONDON AND HOME COUNTIES: W. R. VOLRATH, 50, PARK ROAD, HAMPTON HILL, MIDDLESEX. TELEPHONE: MOLESEY 584 


BRIGHT STEEL NUTS BOLTS STUDS SET PINS STEEL BARS 





laslam, Cay 
OTTS, 105, 
4. 91006 





LATHES, 
| equipment 
cone drive! 
nd Gent. 
ft. by 4ft., 




















‘inders, &, dm. 819 
oad South, 
9101 ¢ 
NC ASHIRE 
0 Ib. w.p., | St bd 7 a 
complete.— 
, 19ft. jib, e | b 
om: saves space, time, labour 
trol-driven 
ninute. 
23,000 Ib. F ° ° 
iin The illustration at top left shows an efficient means 
.» WO . . . 
asi of storing tracings and drawings. 
FAUCH But it is still more efficient not to store drawings or 
.ON and tracings at all! 
SPIGOT The “ Statfile’’ Recorder makes this possible. From 
= each original drawing it produces quickly a “ Statfile”’ 
‘15 Lines) negative 6} x 4}. 
. . ‘ ° 
— You keep this negative and destroy the drawing. 50 
negatives take 1" of drawer space in a small filing cabinet. 
On No tracing is made. When you want working copies 
0 ba the Recorder makes an enlargement from the negative 
rE ot on semi-transparent paper from which blueprints, etc. 
| can be made. 
aines. . ° e e 
673 G You save the time takenin tracing and checking—vyou 
sings avoid all possibility of error. 
tANKS, 
Me. Above : normal method of 
— storing drawings and 
rawings in the rawer 
oF = n “Right Instead of 
Tawings rac Sy 
R § “St file i? aeueiee me 
stored and card ndexed 
4 in filing cabinets — (8 
mgaives "hie oa DEPT. 2, ADELAIDE HOUSE, KING WILLIAM STREET, LONDON, E.C.4. 
— awer shown). 
ors by 
id i, All ** Statfile’’ materials are manufactured in Gt. Britain by Kodak Ltd., exclusively 
ar for Photostat Ltd. ‘‘Statfile’’ is a registered trade mark of Photostat Ltd. 
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BOYDELL & COMPANY LIMITED 


HEAD OFFICE: ELSINORE ROAD, OLD TRAFFORD CABLES AND TELEGRAMS 
MA CHES T ER a) E NG 1 A NED MUIRHIL’ MANCHESTER 


THE WORLD’S BIGGEST DUMPER BUILDERS 


a ee ee ee Ve ee ee ee eR 
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